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1. CERTIFICATION

1.1 Test Team Leader

| hereby certify that the test detailed in this report, to the best of my knowledge,
was accomplished in conformance with applicable rules and good practices. The
results submitied herein are accurate and true to the best of my knowledge.
Name: Preston Skaggs

Signature M Date Sg 703! 7

e

1.2 Report Review

| hereby certify that | have reviewed this report and find it to be frue and accurate,
and in conformance with applicable rules and good practices, to the best of my
knowledge.

Name: David Bagwell, QSTI

Signature@ Lp Date 3/ / 7/ £\

1.3 Report Review

I hereby certify that | have reviewed this report and find it to be true and accurate,
and in conformance with applicable rules and good practices, to the best of my
knowledge.

Name: Michael E. Wallace, PE

Signature W 7 Date é//a%/
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2. INTRODUCTION

2.1 Test Site: Saint-Gobain Containers, Inc.
5801 East Marginal Way S.
Seattle, Washington 98134

2.2 Mailing Address: 1509 S. Macedonia Avenue
P.O. Box 4200
Muncie, IN 47307-4200

2.3 Test Log:

Glass Melting Furnace No. 3: Total Chrome

Test Date Run No. Test Time

February 8, 2011 1 07:56 — 09:56
! 2 10:28 — 12:28
! 3 12:55 — 14:55

Summary: Three valid 120-minute runs

Glass Melting Furnace No. 4: NOx and SO

Test Date Run No. Test Time
February 8, 2011 1 08:33-09:34
" 2 10:19 - 11:20
" 3 12:17 - 13:19
4 13:47 — 14:48

Summary: Three valid runs (Run 1 was discarded due to a melted sample line)

2.4 Test Purpose: Compliance with Permit No. 11656. NOy and SO
testing for Furnace No. 4 was done in accordance with the Global Consent
Decree (GCD) that was entered on May 7, 2010, negotiated between
Saint- Gobain Containers, Inc., the EPA and affected states. Chrome
testing for Furnace No. 3 was done to demonstrate compliance with the
National Emission Standard for Hazardous Air Pollutants for Glass
Manufacturing Area Sources, 40 CFR Part 63, Subpart SSSSSS for
affected sources. SGCI previously tested Furnace 3 for chromium and
demonstrated compliance with the National Emission Standard for
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Hazardous Air Pollutants for Glass Manufacturing Area Sources, 40 CFR
Part 63, Subpart SSSSSS for affected sources. However, the earlier test
was performed when the furnace was manufacturing the color antique.
SGCI performed this subsequent test during the manufacture of
champagne green colored glass which has a higher chromium input in the
batch. Note that other furnaces have been tested when running
champagne green and demonstrated compliance.

2.5 Background Information:  None

2.6 Participants:
Horizon Personnel:
Preston Skaggs, Team Leader
Matt Busch, Matt Caron and Kyle R. Kline, Field Technicians
Michael E. Wallace, PE, Calculations and QA/QC
David Bagwell, QSTI, Report Review
Christopher D. Lovett, Technical Writer
Test Arranged by: Jayne Browning, Saint-Gobain Containers, Inc.
Observers:
Plant Personnel: Marlon Trigg, Saint-Gobain Containers, Inc.
Agency Personnel: Gerry Pade, PSCAA
Test Plan Sent to: Gerry Pade, PSCAA
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3. SUMMARY OF RESULTS
3.1 Table of Results:
Table 1
Furnace No. 3 — Total Chrome Test Results
Test Date: February 8, 2011 Units Run 1 Run 2 Run 3

Start Time 07:56 10:28 12:55
End Time 09:56 12:28 14:55
Sampling Time minutes 120 120 120

Sampling Results
Total Chrome

Concentration pg/dscm 619 971 1,040
Rate lb/hr 0.039 0.060 0.065
Production-Based Ib/ton 0.0047 0.0073 0.0079
Subpart SSSSSS Limit  Ib/ton
Sample Volume dscf 67.6 66.0 67.2
Sample Volume dscm 1.9 1.9 1.9
Percent Isokinetic % 94 95 94
Sample Weight, Total ug 1,185 1,814 1,987
Oz % 20.0 19.9 19.8
CO, % 3.3 3.6 3.6
Source Parameters
Flow Rate (Actual) acf/min 28,400 27,300 28,200
Flow Rate (Standard) dscf/min 16,700 16,400 16,600
Temperature °F 389 377 389
Moisture % 6.7 6.2 6.7
Process/Production Data
Glass Pull Rate ton/hr 8.18 8.18 8.18
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120

878
0.054
0.0066
0.02
66.9
1.9

94
1,662
19.9
3.5

28,000
16,500
385
6.5

8.18



Saint-Gobain Containers, Inc., Seattle, Washington 8
Glass Melting Furnaces No. 3 and No. 4, February 8, 2011

Table 2
Furnace No. 4 — SO , and NOy Test Results
Test Date: February 8, 2011 Units Run2 Run3 Run4 Average
Start Time 10:19 12:17 13:47
End Time 11:20 13:19 14:48
Sampling Time minutes 60 60 60 60
Gaseous Emissions
SO, Concentration ppmv 32 30 30 31
Mass Rate Ibm-SO,/hr 5.4 4.5 4.7 4.9
Production Based Rate Ibm-SO,/ton 1.0 0.86 0.90 0.93
Permit Limit (GCD) 25
NOy Concentration ppmv 381 384 362 376
Mass Rate Ibm-NO,/hr 46.6 42.4 40.9 43.3
Production Based Rate Ibm-NO,/ton 8.9 8.1 7.8 8.2
Interim Emission Factor (GCD) Ibm-NO,/ton 14.4
Source Parameters
Flow Rate (Actual) acf/min 27,700 25,100 25,900 26,200
Flow Rate (Standard) dscf/min 17,100 15,400 15,800 16,100
O, % 16.6 16.6 16.7 16.6
CO, % 3.8 3.7 3.6 3.7
Temperature °F 363 365 366 364
Moisture % 5.2 5.0 5.5 5.2
Process/Production Data
Glass Pull Rate ton/hour 5.26 5.26 5.26 5.26
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3.2 Discussion of Errors and Quality Assurance Proc edures: This
table is taken from a paper entitled “Significance of Errors in Stack
Sampling Measurements,” by R.T. Shigehara, W.F. Todd and W.S. Smith.
It summarizes the maximum error expressed in percent, which may be
introduced into the test procedures by equipment or instrument limitations.

Measurement % Max Error
Stack Temperature Ts 1.4
Meter Temperature Tm 1.0
Stack Gauge Pressure Ps 0.42
Meter Gauge Pressure Pm 0.42
Atmospheric Pressure Patm 0.21
Dry Molecular Weight Md 0.42
Moisture Content Bws (Absolute) 1.1
Differential Pressure Head AP 10.0
Orifice Pressure Differential AH 5.0
Pitot Tube Coefficient Cp 2.4
Orifice Meter Coefficient Km 15
Diameter of Probe Nozzle Dn 0.80

3.2.1 Manual Methods: QA procedures outlined in the test methods were
followed, including equipment specifications and operation, calibrations,
sample recovery and handling, calculations and performance tolerances.

On-site quality control procedures include pre- and post-test leak checks
on the sampling system and pitot lines. If pre-test checks indicate
problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptable, the test run is voided and the run
is repeated. The results of the leak checks for the test runs are on the
Field Data sheets.

Thermocouples used to measure the exhaust temperature are calibrated

in the field using EPA Alternate Method 11. A single-point calibration on
each thermocouple system using a reference thermometer is performed.
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Thermocouples must agree within +2F with the refer ence thermometer.
Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started or readings are taken. Nozzles
are inspected for nicks or dents and pitots are examined before and after
each use to confirm that they are still aligned. The results were within
allowable tolerances. Pre- and post-test calibrations on the meter boxes
are included with the report along with semi-annual calibrations of critical
orifices, pitots, nozzles, and thermocouples (sample box impinger outlet
and oven, meter box inlet and outlet, and thermocouple indicators).

3.2.2 Continuous Analyzer Gas Sampling: The QA procedures from EPA
Method 7E in Title 40 CFR Part 60, Appendix A, July, 2008 were done for
0,, CO, and SO, gas analyses. Analyzer system checks are noted on the
Calibration Field Record sheet, with procedures documented in the
QA/QC section in the Appendix. All calibration standards used in the
testing were EPA Protocol 1. Certificates for the gas cylinders are
included in the Appendix.

A stratification check was done on the exhaust of Furnace No. 4 and it
was not found to be stratified as defined by EPA Method 7E. Gases were
therefore sampled at a single point, the centroid, of the exhaust stack.

3.2.3 Tedlar Bag Gas Sampling and Analysis: The QA procedures from
EPA Method 3/3A in Title 40 CFR Part 60, Appendix A, July, 2007 were
followed for gas sampling and analysis. Analyzer system checks are
noted on the Calibration Field Record sheet, with procedures documented
in the QA/QC section of the Appendix. All calibration standards used in
the testing were EPA Protocol 1. Gas certificates are in the Appendix.
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4. SOURCE DESCRIPTION AND OPERATION

4.1 Process and Control Device Description and Oper  ation:

There are four glass-melting furnaces at the Saint-Gobain plant in Seattle,
WA. Furnace No. 3 is oxy-fuel fired, with oxygen gas being used to
support combustion rather than ambient air. This process results in
greater overall energy efficiency, improved energy transfer to the glass,
and a significant reduction in NOx emissions. The primary fuel source of
Furnace No. 3 is natural gas with additional energy input from electricity
delivered through electrodes immersed in the glass (electric boosting).

Furnace No. 4 is an end-port regenerative furnace and is air-fuel fired,
also utilizing natural gas as its primary fuel source. As a regenerative
furnace, its increased fuel efficiency is realized by utilizing the heat
generated in the combustion process to preheat the air and fuel used in
further combustion processes. Additionally, increased thermal efficiency
is realized by the regenerative furnace in providing heat to the primary
glass-melting process itself.

4.2 Test Ports: Both of the ducts were steel, circular, vertical, and without
flow straighteners or extensions. Two ports were sampled at the Furnace

No. 4 exhaust. Only one port was accessible for sampling on the exhaust

duct of Furnace No. 3, therefore it did not meet EPA Method 1 Criteria.

Both ducts were sampled using the maximum number of traverse points
indicated in EPA Method 1, 11.2.2, Figures 1-1 and 1-2. Port and traverse
point locations are described and diagrammed on the Field Data sheets.

The exhaust ducts of Furnace Nos. 3 and 4 are tapered. The angles of
taper of these two furnace exhausts are 3° and 5° respectively. Both
ducts can be considered straight for meeting EPA Method 1 criteria as
discussed in the EPA document, “Guidelines for Sampling in Tapered
Stacks,” by T.J. Logan and R.T. Shigehara (1978). According to this
document, if the angle of the stack wall taper is less than 15°the duct is to
be considered straight.
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4.2.1 Individual Test Duct Characteristics:

Furnace No. 3 Furnace No. 4

Construction: Steel Construction: Steel

Shape: Circular (tapered) Shape: Circular

Size: 49 inches inside diameter Size: 40.25 inches inside diameter
Orientation: Vertical Orientation: Vertical

Flow straighteners: None Flow straighteners: None
Extension: None Extension: None

Cyclonic Flow: None expected Cyclonic Flow: No Cyclonic flow
Meets EPA Method 1 Criteria: No, expected

only 1 port is accessible for sampling Meets EPA Method 1 Criteria: Yes

4.2.2 Cyclonic Flow Check: Cyclonic flow checks were done at the
exhausts of Furnaces 3 and 4 during previous testing on September 22,
2005. During the cyclonic flow check, null angles were measured using a
digital protractor and it was verified that the average angle of flow was less
than twenty degrees from vertical, indicating the absence of cyclonic flow.

4.3 Operating Parameters: Confidential batch composition information is
not included in the official report, but will be provided to PSCAA as a
supplementary enclosure.

4.4 Process Startups/Shutdowns or Other Operational Changes
During Tests: Process was continuous during testing.
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5. SAMPLING AND ANALYTICAL PROCEDURES

5.1 Sampling Procedures:

5.1.1 Sampling and Analytical Methods: Testing was in accordance with
procedures and methods listed in the Source Test Plan dated January 5,
2011 (see Correspondence Section in the Appendix), including the
following: EPA Methods in 40 CFR Part 60, Appendix A, July 1, 2007.

Glass Melting Furnace No. 3

Flow Rate: EPA Methods 1 and 2 (pitot traverses w/PSCAA Method 29)

CO; and O,: EPA Method 3/3A (integrated bag samples NDIR and
paramagnetic analyzers)

Moisture: EPA Method 4 (incorporated w/EPA Method 29)

Chrome: EPA Method 29 (isokinetic impinger technique with analysis
by ICP-OES/ICP-MS)

Glass Melting Furnace No. 4

Flow Rate: EPA Methods 1 and 2 (S-type pitot flow traverses)
CO; and O,: EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: EPA Method 4 (impinger train technique)

SO,: EPA Method 6C (non-dispersive ultraviolet analyzer)
NOy: EPA Method 7E (chemiluminescent analyzer)

5.1.2 Sampling Notes: None

5.1.3 Laboratory Analysis:

Analyte Laboratory
Chrome Columbia Analytical Services, Kelso, WA

5.2 Sampling Train Diagrams:
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Figure 1
EPA Method 29 Chrome Sample Train Diagram
Thermometer
Glass Filter Holder Thermometer
Glass Probe Liner T ../ @
it N
" - I
) ass Probe Tip - ﬁ,ﬁ .
F‘T : =1 =]
- “Heated B | IJ
Area  [=3 [STg (—‘,g"’
= Wiy 3
‘. Empty (Optional) Sllica Gel

5% HNO3/10% H202 4% KMnO4/10% H2504
Pitot Manometer

Vacuum Gauge

Orifice

- /*ﬁ\_\ —_ - [1 -\L‘[/—AI:?}L/;K ‘-/
= e ¢
LS I‘\ ;‘I > ‘<<
Air-tight
Dry Gas Pump
Meter
Figure 2
EPA Methods 3A, 6C and 7E Analyzer Sample System Di agram
Stainless Heated
Steel Sample Teflon
PrTe Line Sample Line
i Gas ¢ .
e Continuous
. Conditioner Sample
m— Filter ﬁ_’(Moisture Pump —p Analyzers
Removal)
A
Bias Line
Zero/Span Direct Line
Gas Data Logger

wirekk HORIZON ENGINEERING  *xex*



Saint-Gobain Containers, Inc., Seattle, Washington 15
Glass Melting Furnaces No. 3 and No. 4, February 8, 2011

5.2.1 Diagram Exceptions: Impingers 4, 5 and 6 of the EPA Method 29
sampling train were not used (these are not necessary unless mercury is
to be tested).

5.3 Horizon Test Equipment:

5.3.1 Manual Methods:

Equipment Name Identification

Isokinetic Meter Boxes CAE Express, Horizon No. 3 & No. 19
Inclined Liquid Manometers  Incorporated with meter boxes

Probe Liners Borosilicate Glass

Pitots and Thermocouples 3s-1, 4-5, 5-5, PS-5H

Nozzles 0.2933, 0.2915

Barometer Test Van Il

5.3.2 CEM Analyzers and Methods:

Gas Brand Model Cal. Span Measurement Method Method
O,  Servomex 1400 22.22% Paramagnetic 3/3A
CO, Servomex 1440 21.23% Chopperless NDIR 3/3A
NOyx Thermo Env 42i 968 ppm  Chemiluminescent 7E

SO, West. Resch 721M 48.5 ppm Non-Dispersive Ultraviolet 6C

5.3.3 CEMS Sampling Setup:

CO;,, Oz, NOy and SO, Sampling:
Sample Location: Fixed point near the centroid of the exhaust

Probe: Heated Stainless

Conditioning: Horizon 286 thermoelectrically cooled conditioner

Sample Line(s): Teflon (heated to sample conditioner & unheated to
pump)

Pump: Teflon lined

Data Logger: Keithley (PC based) with Test Point software
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5.3.4 Bag Sampling Setup:

Integrated Tedlar bag samples were taken from the orifice exhaust of the
isokinetic meter box used for flow and moisture determinations during
Furnace No. 3 testing. The bag contents were then analyzed using the
instruments listed above.

6. DISCUSSION
The results of the testing should be valid in all respects. All quality assurance

checks including leak checks, instrument checks, and calibrations, were within
method-allowable tolerances.
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AAC
ACDP
ADEC
ADL
BAAQMD
BACT
BDL
BHP
BiF
BLS

C
CaHg
CAS
CEM
CEMS
CERMS
CET
CFR
CGA
CH,0
CH,
Cl,
ClO,
CNCG
Cco
CO,
CcOoC
CTM
CTO
Dloxins
DLL
DNCG
dscf
EIT
EPA
ESP
EU
FID
Furans
GC
gr/dscf
HoS
HAP
HCI
HRSG
IDEQ
Ibftr
LRAPA
MACT
MDI
MDL
MEK
MeOH
MMBtu
MRL
MS
MSF

Horizon Engineering
Abbrev&Acronyms

Abbreviations and Acronyms Used in the Report

Atmospheric Analysis & Consuliing, Inc.
Air Contaminant Discharge Permit

Alaska Department of Envirenmenial Conservation
Above Detection Limit

Bay Arsa Alr Quality Management District
Best Achievable Contro! Technology
Below Detection Limit

Boiler Horsepower

Boller and Industrial Fumnace

Black Liguor Solids

Carbon

Propane

Columbia Analvtical Laboratory
Continuous Emissions Monitor
Continuous Emissions Monitoring System
Continuous Emissions Rate Monitoring System
Calibration Error Test

Code of Federal Regulations

Cylinder Gas Audit

Formaldehyde

Methane

Chlorine

Chlorine Dioxide

Concentrated Non-Condensable Gas
Catalytic Oxidizer

Carbon Dioxide

Chain of Custody

Conditional Test Method

Catalytic Thermal Oxidizer
Polychlorinated Dibenzo-p-dioxins (PCDD's)
Detection Level Limited

Dilute Non-Condensable Gas

Dry Standard Cubic Feet

Engineer in Training

Environmental Protection Agency
Electrostatic Precipitator

Emission Unit

Flame lonization Detector
Polychlorinated Dibenzofurans (PCDF's)
Gas Chromatography

Grains Per Dry Standard Cubic Feet
Hydrogen Sulfide

Hazardous Afr Pollutant

Hydragen Chloride

Heat Recovery Steam Generator

Idahe Department of Environmental Quality
Pounds Per Hour

Lane Reglonal Air Protection Agency
Maximum Achievable Control Technology
Methylene Diphyenyl Ditsocyanate
Method Detection Limit

Methy! Ethyl Ketone

Methanol

Milfion British Thermal Unlts

Method Reporting Limit

Mass Spectrometry

Thousand Square Fest

3/21/2011 11:56 AM



Abbreviations and Acronyms Used in the Report

NCASI Nationat Councll for Air and Steam Improvement
NCG Non-condensable Gases

NCUAQMD North Coast Unifled Air Quality Management District
NDIR Non-dispersive Infrared

NESHAP National Emissions Standards for Hazardous Alr Pollutants
NIOSH National Inistitute for Occupational Safety and Health
NIST National Institute of Standards and Technology
NMVOC Non-Methane Volatile Organic Compounds
NO, Nitrogen Oxides

NPD Nitrogen Phospharus Detector

02 Oxygen

ODEQ Oregon Department of Environmenial Quality
ORCAA Olympic Region Clean Air Agency

PAHs Polycyelic Aromatic Hydrocarbons

PCWP Plywood and Compaosite Wood Products

PE Professional Engineer

P Particulate Matter

ppbv Parts Per Billion by Volume

ppmv Parts Per Million by Volume

PS Performance Specification

PSCAA Puget Sound Clean Alr Agency

PSEL Piant Site Emission Limits

psi . pounds per square inch

PTE Permanent Total Enclosure

PTM Performance Test Method

QA/QC Quality Assurance and Quality Control

QSTI Qualified Source Testing Individual

RA Relative Accuracy

RAA Relative Accuracy Audit

RACT Reasonably Available Control Technology
RATA Relative Accuracy Test Audit

RCTOQ Rotary Concentrator Thermal Oxidizer

RM Reference Method

RTO Regenerative Thermal Oxidizer

5CD Suffur Chamlluminescent Defector

SCR Selactive Catalytic Reduction System

S0, Sulfur Dioxlde

506G Stripper Off-Gas

SWCAA Southwsest Clean Air Agency

TAP Toxic Air Pollutant

TCA Thermal Conductivity Analyzer

TCD Thermal Cenductivity Detecior

TGNMOC Total Gaseous Non-Methane Organic Compounds
TGOC Total Gaseous Organic Compounds

THC Total Hydrocarbon

TIC Tentatlvely Identified Compound

TO Thermal Oxidizer

TC Toxic Organic (as In EPA Method TO-15)

TPH Tons Per Hour

TRS Total Reduced Sulfur

TTE Temporary Total Enclosure

VE Visible Emissions

vOocC Volatile Organic Compounds

WC Inches Water Column

WDOE Washington Department of Ecology

WWTP Waste Water Treatment Plant

Horizon Engineering
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Nomenclatore

Constants Value Units Definltion Ref
Pald(1) 20.92128 inHg Standard Pressure CRC
Patdi(2) 2118.22 Ibf/ 7 CRC
Tstd B27.67 "R Standard Temperalure CRC

R 1646.33 {t1bf / lbmal °R Ideal Gas Constant CRC
MW-alm 28,98466422 bm / Ibmole Almospheric (20,848 %0;, 0.033% CO-, Balance Ny+Ar)

MW-C 12.011 Ibm / [bmole Carban CRC
MW-CO 28,0104 fbm / lbmole Carbon Meonoxlde CRC
MW-CO, 44.0098 tom / Ibmole Carbon Dioxide CRC
MW-H0 18,01534 [bm / lbmole Water CRC
MW-NO, 46,0055 tbm / bmole Nilrogen Dioxide CRC
Mw-0, 31.9988 Ibm / Ibmole Oxygen CRGC
MW-50; 684.0828 Ibm / Ibmolz Sulfur Dioxida CRC
MW-N+Ar 28.16446807 Ibm / bmole (Balance with 88.82% N & 1.18% Ar) Emisgion balance

[#] 385.3211297 £/ lbrnol Idea!l Gas Constant @ Standard Gondiions

c2 816.54585228 inHg In*f °R f* lzckaniics unils comectton conslant

Kp 51284 ft! min [ (InHg Ibm/maole )/ ("R inH,0 )14 PFilot tube constant Ref 2.5.1
Symhbao) Units Deatinitlon Caloulating Eguation or Source of Data EPA
As in? Area, Stack

An in? Araa, Nozzle

Bws % Mzisiure, % Siack gas [ 100 Vw{gtd} / [ Vwi{std+Vm(std) ] Eq. 63
c ppmv-C Carbon (General Reporting Basis for Organics)

[ ft*fbmol Gas Constant @ Standard Conditions [R Tstd / Pstd(2) |

o2 inHg in¥ °R 12 [ 14,400 Pstd ! Tsid']

Cd 1bm-GAS / MMdscf  Mass of gas per unit volume [Cgas MWgas /C1]

[=1] gridscf Grain Loading, Astual [ 15.432 mn / Vm(sid) 1,000 ] Eq.56
cg @ X%C0,; gridsci Grain Loading Comected to X% Carbon Dioxide [ X% 1 C0% ]

tg @ X%0, gridsct Grain Loading Corrected to X% Oxygen [ (20.848-X) / (20.946-C5) ]

Cyas ppmv, % Gas Concentration, {Comrected)

Cgas @ X%CO, ppmv Gas Concentration Comeclion ta X% Carbon Dioxlde [X%ICO%]

Cgas @ X%0, ppmy Gas Concedriratlon Comrection to X% Oxygen [ (20.94B-X%) / (20.946-0,%) ]

Cgas ppmv Mgas (Ibrmhr) * 1,000,000°385.3211/60"Qed mw

co pprv Carbon Monaxide

Co ft Outer Circumierence of Circular Stack

Ci ft Inner Clrcumnference of Circular Stack

CO, E Carbon Dioxlde

Cp Pliot tbe coefficient

Cl Ibshr Parliculats Mass Emissions {60 cg Qsdf 7,000 ]

dH in H,0 Pressura differential across orifice

bBn in Dlameter, Nozze

dpta Average squene rool of velocity pressure

Ds In Diameter, Stack

E Ib | MMBlu Pollutant Emission Rate Coes Fd MWgas { 20,846/ { 20.846-0, ) ) /{ 1,000,000 C1 )

Fd dsef / MMBIL ¥ Factor for Varous Fuels Table $9-1
| % Percent [sokinelic [ C2 Ts(ghs) Vm{std) / {v& Ps mfg An @) ] Eq. 5-8*
Md Ibm / Ibmole Molecutar waight, Dry Stack Ges [ (1-%0:-%COXMWNZ+ark (%0, MW-O)4+(%C0O, MW-CO;)]  Eq.3-1°
mfg Mole fraction of dry slack gas [ 1-Bwsi100 )

Maas thmitr Geseous Mass Emisisons [ 80 Cgas{pprmv) MW Psid(2) Qsd / 1,000,000 R Tsid ]

mn mg Pariculate lab semple wafght

Mz Ibm / {bmole Molecular waight, Wet Stack [ Md mfg +MW-H,0 {1-mfa) | Eqg. 26
MW lbm # Iemole Malecular Weight

NO, ppmv-NO, Nitrogen Dloxide { Genaral Reporting Basls for NOx)

NOx ppmv-NO, Nitrogen Oxides {Reported as NOy)

0, % Cxygen

QPC % Opacity

Phar in Hg Pressure, Barometrle

Pg in H;O Pressure, Stetic Stack

Po inHg Pressure, Absolute across Qifice [Pbar + gH /13,6851 ]

Ps in Hg Pressure, Absolute Stack [ Bbar + Pg/13.6851 ] Eqg. 2-6*
Qa aclimin Volumelric Flowrate, Actual [Asvs/144]

Qsd dsci/min Volumetric Flowrate, Dry Standard [ Ga Tstd mfg Ps ]/ | Petd(1) Ts(abs} ] Eq2-10*
Rf MMBshr 1,000,000 Mgas (20.546-0;}1/[Cd Fd 20.846]

50, pprav-S0; Sulfur Dioxide

1 in Wall thickness of a stack or duct

TGOC ppmv-C Tote! Gaseous Organlc Caoncaniralion {Reportsd as C)

Tm °F Temperalure, Dry gas meater

Tm(abs) R Temperalure, Absclste Dry Metar [ Tm+ 450.67 ]

Ts °F Temperalure, Stack gas

Ts(abs) °R Tempereture, Absolule Stack gas [Ts + 458,67 ]

Vic ml Velume of condensed waler

Vm dcf Volume, Gas sample

Vm(std) dscf Veluma, Dry standard gas sample [YVmTstd Po)]Pstd(1) Tm(ebs)] Eq. 5-1
v8 fom Velacily, Slack gas Kp Cp dp*z | Ta(ebs) f (Ps Ms} ]* ¥4 Eq. 2.5*
Vw(s!d) scf Volume, Walter Vapar 0.04707 Vic Eq.5-2
Y Dry gas meter calibration faclor Fig. 5.6
e} min Tirne, Total sample

* Based on equation.
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EPA Drift Equations:
s+  Method 3A: Oxygen and Carbon Dioxide, Follow Section 12.0 of Method 7E

» Method 6C: Sulfur Dioxide, Follow Section 12.0 of Method 7E
s  Method 7E: Nitrogen Oxides, Section 12.0

C,,(C-C
€= C) (Eq. 7E-5b)

gas (€, - C,)
»  Method 10; Carbon Monoxide, Follow Section 12.0 of Method 7E

*  Method 25A: Total Gaseous Organic Concentration (TGOC), this method does not mention correcting
for drift although there are established limits.

Horizon Engineering Drift Correction Equations:

_ _ C .-C YT -T.
c =(cz.d zxe,  -€. ) o =( mf ~ i C’)+c
as — X — mi
g (S X Z X ) (T of T ci )
(C .—C XT.-T.)
7 = of Toi’"x “ci “C I;z(j;_z;s)_”;
Tx T, -T.) of 2
: cf i
EPA Definition Horizon
Cras Effluent gas concentration, dry basis Cras
Con Actual upscale calibration gas concentration Cia
Coa Actual zero/low calibration gas concentration Coan
Co Average of initial and final system upscale calibration bias responses
Initial system upscale calibration bias response Cri
Final system upscale calibration bias response Cur
Co Average of initial and final system zero/low calibration bias responses
Initial system zero/low calibration bias response Coi
Final system zero/low calibration bias response Cor
C Average gas concentration indicated by gas analyzer, dry basis Cy
Starting test ime Tis
Ending test time T
Initial system bias calibration response time Ta
Final system bias calibration response time Ter
Mid-point of test time or gas sampling interval to be analyzed T
Approximate upscale response at mid-point test time Sx
Approximate zero/low response at mid-point test time Z,
Carbon count of TGOC calibration gas. (CH,=1, C;Hz=3...) K
Carbon response factor basis on a state basis (example Propane carbon basis) R

Notes or exceptions:

TGOC is first recorded on a wet basis, then corrected to a dry basis

The TGOC instruments used by Horizon have seme historic data on instrument response to different hydrocarbons.
06/02/10
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Furnace No. 3: Total Chrome
Total Chrome and Flow Rate Results
Example Calculations
Field Data
Sample Recovery Field Data and Worksheets
Laboratory Results and COC
Traverse Point Locations
Tedlar Bag Field Data (See Furnace 4 Field Data Sheet)




EPA Method 29 Chrome Results - Total

Saint Gobain 8-Feb-11
Furnace #3 TOTAL PS
Exhaust 4212
Vm(std) dscf 67.64 65.96 67.22 66.94

dscm 1.915 1.868 1.904 1.90
Q(std) dscf/min 16,704 16,368 16,577 16,549
Time min 120 120 120
Oxygen % 20.00 19.90 19.80 19.90
RESULTS Run 1 Run 2 Run 3 Average |
Chromium ug 1,185 1,314 1,987 1,662
CONCENTRATIONS Run 1 Run 2 Run 3 Average ]
Chrominm ug/m3 619 971 1,044 878
[MASS EMISSIONS Run 1 Run 2 Run3 _ Average |
Chromium lbm/hr 0.0387  0.6595  0.0648 0.0544

Ibm/ton 0.00473  0.00728  0.00792  0.006645

Horizon Engineering

Saint Gobain Furnace #3 08-Feb-11

3/21/2011 12:22 PM

21



EPA Method 29 Chrome Results - Front Half

Saint Gobain 8-Feb-11
Furnace #3 FRONT HALF PS
Exhaust 4212
Vm(std) dsef 67.64 65.96 67.22 66.94

dsem 1.915 1.868 1.904 1.90
Q(std) dscf/min 16,704 16,368 16,577 16,549
Time min 120 120 120
Oxygen % 20.00 19.90 19.80 19.90
[RESULTS Run 1 Run 2 Run 3 Average |
Chromium ug 1,110 1,810 1,980 1,633
[CONCENTRATIONS Run 1 ~ Run 2 Run 3 ]
Chromium ug/m3 579.5 969.0 1,040.1 862.9 '
MASS EMISSIONS Run 1 Run 2 Run 3 1
Chromiwm Tonvhr 0.0363 0.0594 0.0646 0.0534

Ibr/ton 0.00443 0.00726 0.00790  0.006531

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11

3/21/2011 12:22 PM
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EPA Method 29 Chrome Resulis - Back Half

Saint Gobain 8-Feb-11
Furnace #3 BACK HALF PS
Exhaust 4212
Vm(std)  dsef , 67.64 65.96 67.22 66.94

dscm 1.915 1.868 1.904 1.90
Q(std) dsct/min 16,704 16368 16,577 16,549
Time min 120 120 120
Oxygen % 20.00 19.90 19.80 19.90
[RESULTS Run | Run2 __ Run3 Average |
Chromjum  ug 75.400 3.900 6.700 28.667
[CONCENTRATIONS Run | Run2 __ Run3 H
Chromium  ug/m3 39.367 2.088 3.520 14.992
[MASS EMISSIONS Runl __ Run2 _ Runs |
Chromium  Ibm/hr 0.00246  0.00013  0.00022 0.00094

Tom/ton 0.00030  0.000016  0.000027 0.00611

Horlzon Engineering
Saint Gobaln Furnace #3 08-Feb-11 312112011 12:21 PM
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Flow Rate and Moisture

Client Saint Gobain 2/8/11 Date
Source Furmnace #3 P8 Operator
Location Exhaust 4212

123429 mew Analysist’'QA
Definitions Symbol Units Run | Run 2 Run 3 Average
Time, Starting 7:56 10:28 12:55
Time, Ending ©.56 12:28 14:55
Volume, Gas sample Vm def 64.405 63.739 64,928 64,36
Temperature, Dry ges meter Tm °F 57.60 65.19 65.02 62.60
Temperature, Stack gas Ts °F 389.25 377.29 388.79 385.11
Pressure differential across orifice dH in H20 1.090 1.026 1.092 1.07
Average square root velocity pressure dp™ia in H20"4 0.522 0.494 0.518
Diameter, Nozzle Dn in 0.2933 0.2915 0.2933
Pitot tube coefficient Cp 0.8207 0.84 0.8207
Dry gas meter calibration factor Y 1.01230 1.01230 1.01230
Pressure, Barometric Phar in Hg 30.35 30.35 30.35
Pressure, Static Stack Pg in H2O -0.23 -0.23 -(.23
Time, Total sample 1] min 120 120 120 120
Stack Area As in* . 1,886 1,886 1,886
Nozzle Area An in? 0.0676 0.0667 0.0676
Volume of condensed water Vie mi 103.4 924 102.4 99.38
Oxygen % 02 20.00 19.90 19.80 19.90
Carbon Dioxide % CO2 3.30 3.60 3.60 3.50
Molecular weight, Dry Stack Md Ibm / Ibmole 2045 29.49 2949 2047
Pressure, Absolute Stack Ps in Hg 30.33 30.33 30.33 30.33
Pressure, avg arcoss orifice Po in Hg 30.43 30.43 30.43 3043
Volume, Dry standard gas sample Vmistd)  dsef 67.64 65.96 67.22 66.94
Volume, Water Vapor Vw(istd)  scf 4.87 4.35 4,82 4.68
Moisture, % Stack (EPA 4} Bws(1) Y 6.71 6.18 6.69 6.53
Moisture, % Stack (Psychrometry-Sat) Bws(2) % na na na
Moisture, % Stack  (Theoretical) Bws(3) %% na na na
Moisture, % Stack  (Psychrometry) Bws(4) % na na na
Moisture, % Stack  {Predicted) Bws(5) % na na na
Moie Fraction dry Gas mfg 93.3% 93.8% 93.3% 93.5%
Molecular weight, Wet Stack Ms 1bm / Ibmole 28.68 28.78 28.72 28.73
Velecity, Stack gas Vs fpm 2,170 2,084 2,152 2,135
Volumetric Flowrate, Actual Qa acf/min 28,415 27,207 28,177 27,963
Volumetric Flowrate, Dry Standard Qsd dscfimin 16,704 16,368 16,577 16,549
Percent Isokinetic I % 94,2 94.9 94.3 94.5

Horizon Engineering

Saint Gobain Furnace #3 08-Feb-11

3/17/2011 10:57 AM
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Example Calculations

Metals Emissions —
Client: SO«'./HL G‘D&a/ Source )‘urmaa& /Ua. ;7?
Date %{/9['&0\‘ Project # L{z'z Run # L

Metals Emissions — Mass Rate

Metal C v measured l !8’ Hg

Sample Volumeés-?é dscf Flow Rate (@%8 dsci/min
Equation:

measuredflg *mg /IOOOJL[g- *FIOWRate * 60m1n s [b

SampleVolume hr  453592.37mg

-Cr/hr=

Calculation:

1,81 g mg 10004 [E& Bdscf 60min
65k dv hr . 453502, 37mg"0 0575tb-Cethe

Air Pollution Emission Testing
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Sampie Calculations, Chromium Concentration

Client: ,S,O:r’]/\—}' Gﬁé}ﬂf’/\ Source Fr;ﬂf\ﬁcf /Ua g

Date 2[8 ! 2\ Project# 4217 Run# 2 Page “-
X __j 5932g¢
CHROMIUM CONCENTRATION. mg/dscm 65 70 ok Mﬁomﬂ TN ~{. ggoqzq %r
Measured Results, gr/dsct ﬂ LO@ OH 2,‘5{
' et
Equation: CR,mg /dscm = Cr,gr/dscf X b X 453,592mg X 33.313cubicfi
7000gr b cubicMeter
' b 453,592mg  35.315cubicft
i Cr,gr/d.
Calcuiation: Om ZL{ r.gr/dsef x 7000g7 * b 8 cubicMeter
=( }é i z / Cr,mg/dscm
- C?'H Y/, 9 -Cr
T
0( Sc N
26
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Sample Calculations, Additional Concentrations & Rates

Client: S)MP G—aba,‘/\ Source Jr:c:fﬂﬁtff NO' 5

Date 77&!2011 Project#4 2| Z- Run#_Z.

Chromium Emissions Production Based: [b/ton glass production:

Measured Cr Resuls, Ib/hr 0 € 0 59 5

Glass Production (Pull Rate), tons/day {%5

. IbCr bCr day 24hr
Equation: = X X
tonGlass hr tonsGlass day

Q@jb&]x[ doy J[zzmrJ OJ0tZ wer

r fféa % tonsGlass day tonGlass

Calculation: (

wxx*Horizon Engineering, Portland, Oregon, (503) 255-5050 *******
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Sample Calculations — EPA Method 1-4 Flow Rate

Client: SAM‘F Gﬂb&:/] Date Z{g;'[ 29 //

source Tucnace No 9 Project# 4217 - Run#
Molecular Weights {lb/ibmol):

[ CO,=44.01 | 0,=31.009 | No+Ar=28.154 | H,0=18.015 | atm=28.965 |
Constants:

[ Pstd(1)=29.92129 in Hg | Tstd=527.67 °R__| Kp=5129.4 | C2=816.5455inHg in’/°R ft’ |

Pressure, Absoiute Stack {Ps):

Ps, inHg = P Cstatc iﬁ ﬂmﬂzo =%,-%2 inHg

Baromemc 13.6 11.6

Volume, Dry Standard Gas Sample {(Vm[std]): Tm = éﬁ Lo F+459.7 =§ﬁ,ﬂ oR

OrificePress = Pb EZJ,, 3 5ian+wﬂH—= 30:& 3 inHg

Y x MeterVol X Tstd X Or. tﬁce Pres(Po)

Vin(std) fi* = Pstd(I)xTmoR =
1, 0125563, 787 4° x527.670 Rx( Poiﬂimﬂg - 6594 aser
299213111Hg><§2[’| I

Moisture, % Stack Gas (bws): V,_, =0.04707xCond H20,ml = 0.04707 x Y7.Ymi =435 scf

bws =100x Vs = ﬂ.g_sscf = 61” %

szld +Vmsui %9 SCf+ égc)é dSCf

Maole Fraction Gas (mfg): i- ?gg =1- _éli{()%% = @ ?68 ’

Moclecular Weight, Dry, Stack (Md}:
co,

d L =|(1 _9 —QZ—)XMUIWZNZAI' + —QZ—XMOIWIOZ +
{bmol 100 100 100 100

_[ 40{%02 5 b %coz)
[L 9602 o010t ]

x Mol WICOZ}

28.154—"

i ?Aoz b
[ mongl]

31,999
Ibmol Ibmol

lbmol

=——iz q éf [bf:a!

ik Horizon Engineering, Portland, Oregon, (503) 255-505Q *******
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Sample Calculations — EPA Methed 1-4 Flow Rate

Client: 8(} !r-’dL éﬂé’”ﬂ/\ Date gz 3( Zo((

Molecular Weight, Wet, Stack (Ms):

s lbfs ~= (Md x mfz )+ (Mol WtH,Ox (1~ mfg)) = [2‘?_%

28.78 »

Ibmol

Ibmol

x@_?_&]+(18.015x(1 ~458h

Stack gas {(vs); 75 = 323_601’74-459.7 = 87)3 oR

Jfeet - TsoR
sw——=Kpx(Cpxd 1/mH Ox
min Rpx Cpxdp 2 Psx Ms

- 51294/t /min..x 08 044 dpJinH,0 x B34 R = Zg 03’753—1“’—
\I intig 2B Ibll:ai o

Fiow Rate, Actual (_ga):

actualCubicFe(;r _ AreaStackxvs l 38’5 ;Ln 3 Z 09({ = 2 ? Z Ciéf acfm

min - 144

Qa

Flow Rate, Dry Standard (Qsd):
05 SIS _ QaxTotd xmfgx Ps _Z%Zﬁﬁ achinx527.670 Rx0 1381 x X33 ity
min

Pstd(1)xTso R 29.9213inHgx_9%7 oR

-_1p262- 29

Fettorizon Engineering, Portland, Oregon, (503) 255-5050 *******
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Field Data Sheet

13585 NE Whitaker Wa 2 Cllent: S5 £y Shma,

Portland, OR ;7230 ’ Oj"’%f; > Plant: S @ s Ti/b;h
k] ome (503) 255-5050 Q- D Location: £~ e

= xr;l:x (50(:) E:;)ss-osos o .Y Sam;::e Lacatjé, " /j,B..J—
Date T ~f5— @i\ Probes ¢~ (g/s) Cp(? (f 7 Hent Set 7 T2 °F
Test Method 7 ¢ S - C‘l\.rle\f\f Post-Test Pitot Inspection Av ¢ (NC=mo change, D=damaged)
Concurrent Testing Yo o~ 4/ Fitet Lk Rate Pre: Hi &7 @/ Postéd @ ¢
Runé | ' Stuck Disgram in H20@in H20 Lo @y Pay
Operator M5 (. Support i@ 5 ALT-011 Nozzle (7 543573 - Oven /B3 L Imp. Outlet T~
Temperature, Amblent (Ta) jg §td TC (ID/°F} Filter|O. 87M 249 “&) Lo Heat Set =g & Sp
Moisture /94  Tdb Twb Stack TC (ID/°F) Meter Box /& dH@ /. 557/ Y w/d %
Press.,StatIc(Psirat)-'C'.gPress.,Bar (Pb) 217 S Continuity Check 1 or | Meter Pretest: L2270 cim fief “fnHg
Cyclonic Flow Expcc@lf yes, rvg. null angle de.gr_ees__ _ I.ikCheck poﬂwz ofm i inHg
S0 B I P TN I R I B I e e
{dy —T . (dH) (.TS) Amb('.!'p} Am[i':l'o] Amb:m) Ammm-& A;n:mun (Pv}

o7z 2y 45 { > = '
s 33 i |0 2 |Pas |O98 Bl 2vg| Y | sl | 2
: /o —— 02819/ | | 298\2s52l296 | Y2 g |52 | 2
S Nk 3¢50 |o3) g Ly [38svlzw|vYa|sclse] 2
Py SIL w78 was 1YY | ys [Pw|2soPes| T |5 Hso | 2
; 25~ 2a . gi-096 |29 | )3 (20| 24876 | Y6 165 5 (| 2.
. zo 363 Y99 1064 |2.00 N oo |Fnles i |29 7 | beo| 52| Y
7 B 300 .G/ |0 Y] |55 1) s (g3 ks bas {78 | &/ 52 | Y
; Yo Toa 3524751 |1 e | Lo Po3lers|zrs] wefer [5] S
] e YFL B |w 2 |24 |79 0| zy|zv| 49 6L B9 | 2
0 Y4 379 209 |0 |90 | e 3932 2xt|vB | @ [55 | 2
. ls< 22¢ Gaegla ) 1092 \pva [BPsAls 3 [¢) |s9] 2
2 e 3FFMHID |08 | O30 |35 (3¢ 2 |25 v |57 |95
. | o5 380 12 |0 |loe Voo 8955 95 |58 %’“;%
T % 2. Boo |0.28 [[et |loL |BN[PT1RT3|YY |52 (54 [
s |25 395 033510398/ //3 BazlriP2 |4y (3¢ (62| 5
s | B 3BB 5+ | ~2|l 21 |12 P93|avwslzsolYUssslev] 3
T 391 38| e || 9Y )3 (3379w YL 5B & | Y
W |97 6y 730|057 |20 | Do [2ePst|os98159 |47 |5~
19 s 364 p 2% o0 |5/ /5 Al ) zra| Y5 sa 2 | Y
n  |fov ol FAY2|Gg2E |)ob | )og [zad|259pse| 99(57 (67 | 3
rs G99 289 (0. 22)pg3 | 0g3 |34 [vabr=|18 [58]eD] 2
n /D Yop ago|O1Y (953 PR 383 2P/ |9 29 [ =
n |l UoF Bo'|o.10 |0378 |0 38 1384|2259 49 52|42 |2
. |22 ot [vog z [9-1v (03780 28 |38 st «1 158 |er |2
2 30

Notes:



Field Data Sheet

_ : 13585 NE Whitaker Way D. 28 3-0 [C—ﬁenﬂé‘mnjr Lo ™
= Portland, OR 97230 o 'M\Q/ Plant: %z te, voic
GRIZG one , g Location: Yo pmpee |
: l[::x (so(:;) 22-5:505'5]50 O A5 Sample Lociﬁou: - o v‘]‘%#. e

Dntej/(g?;dﬂf/ Probe FS—24) (2/5)Cp & B8]  HeatSet 2 527 °F
Test Method Loy .J:‘. — Clhor~z Post-Test Pitot Iispection /~/C-  (NC=no change, D=damaged)
Concarrent Testing Lz, jt{ Fitot Lk Rate Pre:Hi & @+ Posto @i

. Run# /. Stack Dingram in H20@in H20 L @y 2 a4
Qperator . Méj Support P6 ALT-011 Nozzle O--5 |6 J‘vﬂﬂven-ﬁf“;}] Imp.Outlet—‘:E_?\L
Temperature, Ambient . (Ta) 59 Std TC (IDFF) __ Filter ] - -1 Hent Set 24 °F
Moisture ) /% Tdb Twhb Stack TC (ID/°F) Meter Box V6 dH@ 48 .87 Y )o)2.>
Press., Static (Psta) =1} Press, Bar (Pb) 977, 9( Continuity Check 1 or | Meter Pretest: &7.672. cfm jf mHg
Cyc]onic_l."lnw Expected ?_4/ If yes, avg. null angle______, degrees Leak Check) Post: 101755 cfm 15—— mHg

Number r(:j:)\ 4 ) ::] {dbs) DESIRED Al';"‘Tl‘HU;\L w';; mrri) M:{:; _ (:rrn mq:& Am]:;:u : 1::?
128 [Gon_ 44l ' i

| s i 321 0\ | g £310.83 (288l 453155 1Lz | 2
: 1y |19 qy st |2l |@g3 (283 Fazks)|ou] ) |54 |60 | 2
s 10 | s Gle G40 |26 NNz | o3 |3adrsopsyls, 167-|61 | 2
4 2o Ylg epq | @ 24|29 )34 P9l |rBle) |8]e2 | 3
s & |2g “2) 74 |0 92 )65 |65 [390 las3las 50169 62|
e AL .03 @lO Y8 1189 |/ G 138829 257|571 [Fo &3 | 5
s Yoo 749u 2 3]) 3y |/ 34 | 36253 5| |6 &6+ Y
ElEr Y32 77 N0 |09z |ega 389 zqbsis) bz |3
s Y 9t 9% vy ol P ed|rez Rl prils2|ey 2] =
0 ) |57 453 599 v | @55 |0 55 |z55|es2(osi| 54 |68 63| 2.
) |55 Y249 5B | 0.09 10.35 0.3 (3501251 7f|5Y 168 |52
2\ | co MY\ eS| 094 | o250 35 [350)25%pd |4 Jed |63 2
NN il o)y [ 024 | p ayr |0 95 308 |50P< st |LB4D] 2
« | 7o Vyp FF o oS | o497 RpsdsAs 3 |64 63 | 2
sy | 75 yjq Y8) o2 Vo3 | 1-o>|38eles | ol 5o |70 |6y | D
« 9 | g0 Ysld ST (03:/ L2+ | 131387 e |25yt s |64 [y | Y
. § 185 B G |0 2| Loy V) b 388272 P54 99 |Fo et | 5
w ¥ | G yre o lose Laz 197 [288kn oo |69 |9 | L
s b a0 963 42 |0 Y7 |87 | /S (37 ke 2|53| 0|69 | &
o 5 | oy JiL( 098 028 | lv |[7o BEHes2Psyfsz 169 [63] <
x 4 |/pg qug Y lo20 lo. 99 le 349 778 w3l sq 65163 | D
= |12 Y70 2102 loq) ksl brlbxa syl sdled b3 [ 3
n 2| 115 97 936 | 0% [0-35 10,35 1351 (200 | su |6k (63| 3
w | 120 g 473 935 {009 0. 2¢ 1o 5C [347bss bost|s= (7 |e 2] 2
2 31




Freid Vata Sheet

13585 NE Whitaker Way T Client: 54; V- baber™

Porland, OR 97230 Lilanu 5&,—.\9—):-.,,4 A

Phone (503) 255-5050 eation: Fernge e 5
- [ Fax (503) 255-0505 Sample Location: 2 of ) e
Date 2)B/ov/] Probe 5—{&75) Cﬂ,@o?ﬁeam
Test Methed c‘:, Posi-Test Pitol Inspection ) (MNC=ng change, D=demaged)
Concurrept Testing Yoy . = 3 Fitot Lk Rate Pre: Hj'g_@“r,Post O @
Run# 3 i | Stack Diagram in B20@is B20 Lt/ @ ' © @
Operator DA% ). guppert P & ALT-011 Nozzle(7 24 Z 3 Oven [ B bmp, Ouilet —t~ ~cj
Temperature, Ambient (Ta) £» > Std TC (ID/°F) Filter {O—-Mdy. 22\ HeatSet 35| °F
Moisture /- Tab Twb - Stack TC (ID/°F) Meter Box [ dH@ ) £/ F— IZPR
Press., Static (Pstat~{ -3 Press., Bar (Fb) 90.2 Y Continuity Check 1 or | Meter Pretest: /07 cfm /L7 inHg
CyclonlcFlquxpecf%Ifyes, avg. null engle degrees Leak Checit Post: ¢7: 0% efm_, /S inBg
i el Bl g il Rvisl B i Bl Bl e I s B
HNumber :ij:)] [24 hr) 4‘;;: . (dPe} DESIRED A?‘;]m _&z r;i) ‘;F‘. (;; rn:m 'F i(;!if

| \,)’q( "i?(’! g‘_/,s, ) Amb; Aot ‘Amb; e Amh--Amh'

/A Y3t EoF02F Lol _{lod 8BS awliss glel sa] |
: )} | g0 439yt 1o e frod [ voul f3edast |peolys (63 el ||
s 121 Fs Mbrd2| (23] [lay g 1386 | 2959|775 |gF 2] |
9 l2o g a0 i |1y Reshrlloo v Teale T |
s ¢ Ay oy )5 | 1g 381k ase[ Y| Poles | 2o
. Fl2o 199 dad-lgs2 Qo (2.0 BESI2s2|ose |44 (e [e3] R
b e W LG )40 1LsH )5 (zalessbsHs O lea ez 2
s ] o Y98 3F\ 109 fodl [\0 |34 oy [osq| 5o [ba (62 | 2 |
, v s c00 95> [0 2% |p89 |0.89 k84 |zuplsa| s |67 |63 ] o
w 2| s P2 B)Fg M (051 |e.s1 [383ps7 [ so [L8 |63 ] 2
w | st 57 Feorl@ )3 |0 o (0.5 s |83 Zq7|25) g 3 68 |leq| 2
e | |wo Svl see |0.10 |0.39 (034 |SflzwlzsstST 65 le3] 22
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HORIZON

ENG]NEERIN:%' Phone {503) 255-5050 « Fax (503) 255-0505

www harlzonengineerinp.com

13585 NE Whitaker Way « Portland, OR 87230

- Sample Recovery Worksheet — EPA Method 29 Mutti-Metals
Client: 5:2- fwé: . Source: frermnace ;z:ﬁ-g

Run No.: / Test Date: 29/ pl O %
' grams
Container No. Tare imp. Cont.  #1 Rinse #2 Rinse Start End
#1 Filter (9-9Tews-¥#
#2 Imp. Acetone
#3 Probe Rinse, HNO3 28 [ Y
#4 HNO3; or HNOa/H0; 78 SWA Y75~
#5A, 0.1 N HNQ3 ‘
# 5B KMNO4/H-S04/H-0
#5C 8N HCI/ H,O
#6 Silica Gel 0 353
Run No.: 2 Test Date: _ 20/ ©2 0§

. grams
Container No. Tare Imp. Cont. #1 Rinse #2 Rinse Start End
#1 Filter
#2 Imp. Acetone
#3 Probe Rinse, HNO3 Ig [
#4 HNOz or HNOa/H202  _ 7L T 463
#5A, 0.1 N HNO;
# 5B KMNQ4/H2S04/H0
#5C 8N HCI/ H.0
#6 Silica Gel o E3/
Run No.: 5 TestDate: 2o/l WL ¥

grams

Container No. v Tare imp. Cont.  #1 Rinse #2 Rinse Start End
#1 Filter
#2 Imp. Acetone :
#3 Probe Rinse, HNO3- 2E /A3
#4 HNOj3 or HNOg/H,0, 76 377 4795

#5A, 0.1 N HNO;

# BB KMNO4/H2504/H20
#5C 8N HCI / H,0

#6 Silica Gel

/20 {r 31

Air Pollution Emission Testing « Infrared Inspections « Mechanical Engineering
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i Columbia
Foragt AE‘%&EY&C&E g@E‘VEC@SW P11 S A% Avinge, P, 8 ginien GV b e IR vnanancasiab.com

March 7, 2011 Analytical Report for Service Request No: K1101149

Margery Heffernan
Horizon Engineering, LLC
13585 NE Whitaker Way
Portland, OR 97230

RE: Saint Gobain/4212
Dear Margery:

Enclosed are the results of the samples submitted to our laboratory on February 10, 2011. For your
reference, these analyses have been assigned our service request number K1101149.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as -
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for use of less than the
complete report. Results apply only to the items submitted to the laboratory for analysis and individual
items (samples) analyzed, as listed in the report.

Please call if you have any guestions. My extension is 3291. You may also contact me via Email at
EWallace@caslab.com.

Respectfully submitted,

Columbia Analytical Services, Inc.

Ed Wallace
Project Chemist

EW/dim Page 1 of /%
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN

NA
NC
NCAF]

NIOSH
PQL
RCRA
SIM
TPH

American Society for Testing and Materials
American Association for Laboratory Accreditation

Acronyms

California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Envifonmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.
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Inorganic Data Qualifiers
‘The result s an outlier. Ste case narrative,

The coatrol Himit criteria i3 not applicable. See cose namative.

The snalyte wes found in the associnied method blank at a level that is significent relstive to the sample result as defined by
the DOD or NELAC standards

The result is an estimate amount because the valve exceeded the instrument calibration range.

The resuit is an estimated value that was detected outside the quanlitation range.

The analyte was analyzed for, but was not detected (“Non-detect”) at or above the MEL/MDIL.

DOD-QSAM 4.1 dafinitior : Apalyle was nol delected and is reported as fess than the 1LOD or as defined by the project. The
deteetion limit is adjusted for dilution.

The MRL/MDL or LOQY/LOD is elevated due to a matrix interference.

Sec case narrative.

Set case nairative. One or more guality control eriteria was owtside the limits.

In accordance with the 2007 EPA Methods Updale Rule published in the Federal Regisier, the holding time for this test is
immediately following sample collection, The samples were analyzed as soon as possible after receipt by the 1aboratary.

Metals Data Qualifiers
The control limit critera is not applicable. See case narative.

The result is no estimated value that was detected oniside the quantitation range.
The percent differeace for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The dupticate injection precision was not met.
The Matdx Spike sample recovery is ot within control limjls, See case namrative.

The reported value was determined by the Method of Standerd Additions (MSA).

The analyte was analyzed for, but was not detected ("Non-detect"} at or above the MRL/MDL.
DOD-Q5} 4.7 deffuition : Analylc was not detected and is reporied as less than the LOD or as defined by the project. The

detection limit is adjusied for dilution.
The post-digestion spike for furnnce AA analysis is out of control limits, while semple absorbance is less than 50% of spike

absarbance.

The E‘CdeJMDL or LOQ/LOB is elevaled due 1o 0 matrix interference.

See case noyrative.

The comelation coefficient for the MSA is Jess than 0.995.

See case nwTative. One or more quality control criferia was ovtside the limits.
Organic Data Qualifiers

The result is eo outlier. See case narrative.
The contml limit criteria is vot npplicable. Sec case nemative.
A tentatively identified compound, a suspecied aldol-condensation product.

The anoiyte was found in the associated method blank a1 o leve) that is significant relative to the somple result os defined by
the DOD or NELAC standards.

The analyte wos qualitatively confirmed wsing GC/MS techniques, paitern recognition, or by comparing io historice] data.
‘The reporied result is from a dilution.

The result i5 an estimate amounl beeause the value caceeded ihe instrument calibration range.

The resull i5 an estimated value that was detected outside the guentitation range.

The reseit s presumptive. The analyle was tentatively identified, bul a confirmation analysis was nol performed.

The GC or HPLC confirmation criterin was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The snalyte was analyzed for, bul was not detected ("Non-detect™ at or above the MRL/MDL.

DOD-Q5M 4.1 definirion : Analyte wes not detected and is reporied as less then the LOD or as defined by the project. The
detection limir is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographlc interference.

Sec case namrative.
See case namative. One or more quality control criteria was outside the limis.

Additional Petroleum Hydrocarbon Specific Qualifiers
‘The chromatogrephic fingerprint of the sample matches the elution pattern of the calibration standard.
The chromatographic fingerprint of the sample resembles 8 petraleum product, but the cdution patiern indicaies the presenee of
8 preater smount of Hghter molecular weight constituents than the calibration staadard.
The chromatographic fingerprint of the sample resembzles a petrolewm produey, but the elution patfern mdicates the presence of
a greater amount of keavier molzcular weight constituents than the calibration stenderd,
The chromatographic fingerprint of the ssmple sesernbles an oil, but does not match the calibration standard.

The chromalographic fingerprint of the semple resembles a petroleum product eluling in approximately the correct carbon
range, but the elution pettern docs not mateh the calibration standard,

The chromaiographic fingerprint does ot resemble a petroleum product.
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Columbia Analytical Services, Inc.

Keiso, WA

State Certifications, Accreditations, and Licenses

-

Program Number
Alaska DEC UST UST-040

| Arizona DHS AZ0339
Arkansas - DEQ 88-0637 ]
California DHS 2286
Florida DOH | E87412 |
Hawaii DOH - ]
Idaho DHW -

| Indiana DOH C-WA-01

| Louisiana DEQ 3016

| Louisiana DHH LA050010 |

| Maine DHS WA0035

' Michigan DEQ 9949

| Minnesota DOH 053-999-368 i
Montana DPHHS CERT0047 |
Nevada DEP WA3S
New Jersey DEP WAQ005
New Mexico ED -
North Carolina DWQ 605

" Oklahoma DEQ 9801
Qregon - DHS WA200001
South Carolina DHEC 61002
Washington DOE C1203
Wisconsin DNR 998386840
Wyoming (EPA Region 8) -

WENBER ."a"::::ug!
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COLUMBIA ANALYTICAL SERVICES, INC.

Client; Horizon Engineering, LLC ' Service Request No.: K1101149
Project: Saint Gobain ' Date Received: 2/10/11
Sample Matrix:  Water and Filter

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, lnc.
(CAS). This report contains analytical resulls for samples designated for Tier I data deliverables, When appropriate to
the method, method blank resnits have been reporied with each analviical test. Additional quality conirol analyses
reporied herein include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Laboraiory Control Sample (LCS).

Sample Receipt

Eight water and four Glier samples were received {or analysis ai Columbia Analytical Services on 2/10/11. The
samples were received in good condition and consisient with the accompanying chain of custody form. The samples
were stored i room {emperature upon receipt at the laboratory.

Toial Metals

Matrix Spike Recovery Exceptions:
The control criteria for matsin spike recovery of Chromium for sample Cont. 4 were not applicable. The analyte
conceniration in the sample was significantly higher than the added spike concentration, preventing accurate evaluation

of the spike recovery.

Laboratory Control Sample Exceptions:
The upper control criterion was exceeded for Chromivm in the “Fromt Half”" Laboratory Conirol Sample (LCS)

{119% yecovery versus an upper control limit of 115%). Since the entire Froni Half sample is consumed in the
inftial digestion reanalysis was not possible. No furlher corrective action was appropriate.

Approved by gé\% w Date é/ E// /
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/& Columbiz CHAIN OF CUSTODY s (11011 4]
3 Analytical Services- [ 2

1317 South 13lh Ave, + Kelso, WA 9BG26 » (380} 577-7222 + (800} 685-7222x07 - FAX {360) 630-1068 PAGE OF - CoC #
PAGIECT z,,;ml.,.._.ﬁh.)\m\h\ﬁ ‘_V) )

PROJECT NUMBER N».\aw.\ N\

PROJECT _,§>onm\~ D ~2SFd W\Aﬁ& ﬂm

ETPRADORESS .“m.M\mr = E\MM.%Q f2r kaw% \\ an\.u
M%Amﬂﬂm.m_u bpd\lm&«»&.uﬁ\_ Q\m..r.. &uN.P WN.V \QN n.ﬂuVN
AN ADDRESS r 23
mzuzm.ﬂ.v..Nuwu ~ 25 - .W\lmm{n\u ﬂﬂ_x.m_..w.@ 3- u.»..Uf«uI\QWlQ m..\ Rn.u
SARBLER'S SIGNAHIRE==" .- \l . m.l“..._ ,. £
7 SAMPLE 10, _— 2% DATE | TIME | LABID_JWATAR 2 - 4 —
CAF Top 2124 AR
& |
23 |
HFES F i 1 "
22 _
123 ﬂ
PN D Bl | | B
5% /0% Bletl | |/ L

INVOICE INFORMATION
po.x HdiL.
Bill To: fmaa, Y Frauvetf
B J

REPORT REQUIREMENTS

|. Routine Rspori: Method
Blanlk, Surrogate, as

Toal Melals Al As Sb Ba Be B Ca Cd Oo@ Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg

Dissolved tgtais: Al As Sb Ba Be 8 Ca Cd Co Cr Cu fe Pb Mg Mn Mo Ni K Ag Ma Se Sr Tl Sn V Zn Hg

{includes ail raw data}
___ IV, CLP Deliverable Beport
___ V. EDD

raquired
"INDICATE STATE HYDROCARBON PROCEDURE: AK_CA W1 _NORTHWEST OTHER: (GIRCLE ONE)
U Rapart Dup., M5, MSD as | “TyANAROUND REQUIREMENTS [ SPECIAL INSTRUCTIONS/COMMENTS:
required 24 b, 48 hr.
___lil, Data Validation Repart 5 Day

M Standard (10-15 working days)
Provide FAX Resuits

Requestad Repori Date

INQUISHED BY:

/i

i

Dat J.mzm

AECEIVED BY:

.m LINQUISHED BY:

[

=

E
4
Sifn

Qulet

Dai

N .ﬁmnmzmu

Sghature

Ty

Firm

|

ACOr 1 07ing



A4 Solumbia CHAIN OF CUSTODY
g

SR#: \\\Q\\b\hw

Analytical Services- o) 2
1317 South t3ih Ave. + Kelsc, WA 98626 - (360) 577-7222 - (B00) 695-7222:07 -+ FAX (360) 636-1068 PAGE QF ‘ COC # Jﬂll.l

PACJECT HAME mﬂ\.ﬁ.:\r % m \ ...)r. ﬁ m

PRGIEGT NUMBER m...m m_.v: \M R

mmo._mn,:“z.»mmn \Vﬁ.ﬁm.g; m.\&\uﬂmw%._lm. \\ . 5 SL

GOMPANY!ADDRESS « . ~

357§ Mg elifaker ipbd  [E) /9

TYSTATEZIP — ,.H K _m;.ﬂr , ,ﬂwnm

CITY STATEZI f 30

Port oot QL FIA3D /& &
EMAIL ADDRESS [ \pm.u. JER
7 Sy
PHONE # — FAx® . (@) .m.rm.,pu
Spa-162-SpS©O  |"Ep3-ass-osos] g/ [5.,/0
SAEFLTSIEA TR . - I3 S 2
%\\Q\\! s [59Ex REMARKS
SAMPLE IL.IL— ==} DATE | TIME | LABLD. [MATAIK/ = =3
—7 i 7
el cipfl 2/5 Sel.| 1|
2 |4
L Glawies v 7 ~ {
“INVOICE INFORMATION
AEPORT REQUIREMENTS po.# U 22 ;

& Routine Report: Method m._z.,_.o“ z g, w‘ mwwwb\m”n\ Toal tMelals: Al As Sh Ba Be B Ca Cd np\mnmuQ Fe Po Mg Mn Mo NI K Ag Na Se St Tl Sn Vv Zn Hg
Blank, Surrogate, as _ Dissolvea Matais: Al As Sb Sz Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Ma NI K Ag Na Ss Sr Tl Sn V Zn Hg
requised

e “INDICATE STATE HYDROCARBON PROCEDURE: AK CA W NORTHWEST OTHER: __ [CIRCLE ONE)

_&, Il Report Dup., MS, MSD as { TURNAROUND REQUIREMENTS SPECIAL INSTRUCTIONS/COMMENTS:
required 2

24 br. 48 hy,

__ |4, Data Validation Report 5 Day
incl i
(includes at raw data) *__ 3landard (10-15 working days)

_ v, CLP Deliverahla Report Provide EAX Resuils

V. EDO

Requesied Aeport Date
» - RELINQUISHED BY: / i RECEIVED BY:
\W\ \w\\ R Hr § »ﬂo -
il diA UM :
D_M; Time Sigrat al
£ 8!
m Pri NE) Firm




Client / Project:

Columbia Analytical Services, Inc.

Cooler Receipt and Preservation Form

cov ) Ze\e SemcaReques‘LKH O Wq .‘\\

By’f’?\

pc_LN

-
s af

X/

Unloaded 7 L(fl ff By: ?D
T 7

Received: }LU‘) !fl Opened:%:),!! [/l rj((
1. Samples were received via? - Mail Fed Ex Urs DHL PDX @B} Hand Delivered
2. Samples were recetved in; (circie) Coaler @ Enue‘lopg Other NA
3. ‘Were custody seals on coolers? »'/NfAT Y N If yes, how many and where?
If preseni were custody seals intact? Y N If present, were they signed and dated? . Y N
odler | Temp ' Thermometer Coole ‘ ; : i P i
Blsnkic. 1B, Trac_king;ﬂumber £ NA [}Filed

.

7. Packing material used. Imnserts Baggies Bubble Wrap Gel Packs WetIee Sleeves Other .§°}£M'1f ,?s./.r/;f}“ A
8. Were custody papers properly filled ont (ink, signed, etc.)? ' A Q N
9. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NaA L@ N
10, Were all sample labels complete (i.e analysis, preservation, etc.)? NA Y! _ N
11. Did all sample labels and tags agree with costody papers? Indicate mgjor discrepancies in the fable on page 2. Y N
12. Were appropriate bottles/confainers and volumes received for the tests indicated? v’ N
13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Jndicare in the table below Y N
14, Were VOA vials received withont headspace? Indicate in the table below, Y N
15, Was C12/Res ncgan've‘? Y N

.. Sample li'on: Bbifle  Sample D oni00 - . dentified: by | J
i S éb"t'ae ount : lomorlfeaa: | [T " "Noume| Reagenttot | o f
= ~Sampleld . . . Bottle Type';  {Teémp lspate]Broke| . pH .| = Reapent Tddidet ‘Nomber:  dnitidls ] Time.
i
i
|
i
\
Notes, Discrepancies, & Resolutions:

42
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: Horizon Engineering, LLC
Project: Saint Gobain/4212
Sample Matrix: Misc.
Total Metals

Units: Micrograms (pg)
(Field Blank Corrected)

Service Requesi: K1101149

Date Collecied: 02/08/11
Date Received: 02/10/11
Date Extracted: 02/24-26/11

Front Half Run - 1 Back Half Run - 1 Tatal Front Half +
{Analytica) Fraction 14) {Anslytical Fraction 2A) Bacit Half
Sample Name: Cont. 1 & 3 Cont. 4
Lab Code: K1101149-001,-002 K1101149-003
Date Analyzed: 02/28/11 02/28/11
Frout Back
EPA Half Half Total
Analyte Method MRL MRL MRI,
Chromium 29/200.8 1.0 i110 0.1 75.4 I.1 1196
Kol l49]CP5§!ll~ Run i 03/02/11 Fage No.:
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

Client: Horizon Engineering, LLC Service Request:
Project: Saint Gobain/4212 Date Collected:
Sample Matrix: Misc, Date Received:
Date Extracted:
Total Metals
Units: Micrograms (pg)
(Field Blank Corrected)
Front Half Run - 2 Back Half Run - 2
{Analytical Fraction 1A) {Analytical Fraction 24)
Sample Name; Cont. 1 &3 Cont. 4
Lab Code: K1101149-004,-065 K1101149-006
Date Analyzed: 02/28/11 02/28/11
Front Back
EPA Half Half Total
Analyte Method MRL MRL MRL
Chromium 29/2008 1.0 1810 0.1 3.9 1.1

KI10H149ICP spl - Run 2 630211

10

K1101149
02/08/11
02/10/11
02/24-26/11

Total Froat Half +
Back Half

1810

Pape Ha.:
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COLUMBIA ANALYTICAL SERVICES, INC.,

Analytical Repori
Client: Horizon Engineering, LL.C Service Request:
Project: Saint Gobain/4212 Date Collected:
Sample Matrix: Misc. Date Received:
Date Extracted:
Total Metals
Units: Micrograms (yg)
(Field Biank Corrected)
Front Half Run -3 Back Haif Run - 3
{(Analytical Fraction 1A} { Analytical Fraction 24)
Sample Name: _ Cont. 1& 3 Cont, 4
Lab Code: K1101149-007.-008 K1101149-009
Date Analyzed: 02/28/11 02/28/11
Front Back
EPA Half Half Total
Analyte Method MRL MRL MRL
Chromium 29/200.8 1.0 1980 0.1 6.7 i1

K1101145}CP.spl - Run 3 63/02/1}

11

K1101149
02/08/11
02/10/11
02/24-26/11

Tatal Froni Half -
Back Half

1990

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client; Horizon Engineering, LLC
Project: Saint Gobain/4212

Sample Matrix: Misc,

Sample Name:
Lab Cade:
Date Analyzed:

. EPA
Analyte Method

Chromium 29/200.8

K10 I49ICP spl - Field Blanks 03/0211

Total Metals

Service Request:
Date Collecteq:
Daie Received:

Date Extracted:

Uniis: Micrograms (ug)

Front Half Blank
(Annfytical fraction 14)

K1101149-010,-011

02/28/11
Front #
Half
MRL
i.0 1.2

12

Back Half Blank
(Analytical Fraction 2A)

K1101149-011,-012
02/28/11

Back
Haif

0.1 0.3

K11061149
02/08/11
02/10/11
02/24-26/11

Fage No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Reporl
Client: Horizon Engineering, I.LC
Projects Saint Gobain/4212
Sample Matrix: Misc.
Total Metals

Service Request:
Date Collected:
Date Received:

Date Extracted:

Units; Micrograms (ug)

Method Blank -
Sample Name: Front Half
1.ab Code: K1101149-MBF
Date Analyzed: 02/28/11
Front
. EPA Half
Analyte Method MRI1L,
Chrominm 29/200.8 1.0 ND

KHO11491CP.spl - Method Blanks 03702711

13

Methed Blanl -
Back Half
K1101149-MBB
02/28/11

Back
Half

0.1 ND

K1101149
NA

NA
02/24-26/11

47
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Horizon Engineering, LLC
Project: Saint Gobain/4212
Sample Matrix: Misc.

Sample Name:  Cont. 4

Lab Code: K1101149-003D

EPA
Analyte Method
Chrominm 29/200.8

K1101J491CP.spt - DUP 030211

QA/QC Report

Duplicaie Summary
Total Metals
Units; Micrograms (ug)
(Field Blank Corrected)

MRL
0.1

14

Sample
Result

754

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Duplicate
Sample
Result Average

15.5 75.5

K1101149
02/08/11
02/10/11
02/26/11
02/28M11

Relative
Percent
Difference

<]

48

Pape No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Horlzon Engineering, LLC
Project: Saint Gobain/42i2
Sample Matrix: Misc,

Sample Name:  Cont. 4
Lab Code: K1101149-0038

‘Analyte

Chromium

KV I49CT - Spike 0302411

MRL
0.1

QA/QC Report

Matrix Spike Summary

Total Melals

Units: Mierograms (jg)
(Field Blank Corrected)

Spike
Level

7.7

15

Sample
Result

75.4

Service Request:
Date Collected:
Date Recetved;
Date Extracted:
Date Analyzed:

Spiked

Sample Percent

Result Recavery
83.7 NA

K1101146
02/08/11
02/10/11
02/26/11
02/28/11

CAS
Percent
Recovery
Accepiance
Limits

70-130

49
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Client:
Project:

LCS Matrix:

Source:

Analyte

Chromium

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Reporl
Horizon Engineering, LLC Service Request: K1101149
Saint Gobain/4212 Date Collected: NA
Water Date Received: NA

Date Analyzed: 02/28/11

Laboratory Control Sampie Suinmary (Front Half)
Total Metals

Units: pg/L (ppb)

CAS Spike Solotion

EPA True Percent
Method Value Result Recovery
29/200.8 100 HI9(X) 119

K110) 149iCP2p] - LCSW-Fronl 03/02/1¢

16

CAS
Percent
Recovery
Acceptance
Limits

85-115
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Client:
Prajeci:

LCS Matrix:

Source:

Analyte

Chromium

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Horizon Engineering, LLC Service Request:
Saint Gobain/4212 Date Collected:
Waler Date Received:

Date Analyzed:

Laboratory Control Sample Summary (Back Half)
: Tatal Metals

Units: pg/L (ppb)

CAS Spike Sclution

EPA True Percent
Method Value Result Recovery
29/200.8. 20 207 104

KN0119ICP st - LCEW-Back 0320211

17

K1101149

NA

NA

02/28/11

CAS
Percent
Recovery
Acceptance

Limits
85-115

51
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Traverse Point Locations

Saint Gobain 8-Feb-11
Furnace #3 PS
Exhaust 4212
EPA 1 mew
Outer Circumference Co n
Wall thickness t in
own Slream
INSIDE of FAR WALL F in 52.00 —_ # £.— Disturbance
to OUTSIDE of Nipple A t
iNSIDE of NEAR WALL N in 3 | Port
to OUTSIDE of Nipple D5
STACK WALLto N-t in
to OUTSIDE of Nipple
DOWNstream Disturb A in 120.0
UPstreamy  Disturb B in 2400
Inner Diameter Ds n 49
Area As sgin 1885.7
DOWNstream Ratio A/Ds 2.45
UPstream Ratio B/Ds 4.90
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12
Actual Points Used 24
Trav Fract Stack Actual Nearest Adjusted Traverse Traverse
Pt Stk ID m Points Points
#No 0 Ds) (TP+N)  (TP+N)
1 2.13%  49.0 1.0 1 1 4 4
2 6.70% 490 33 3.25 3.25 6.25 61/ 4
3 11.81% 49.0 5.8 5.75 5.75 8.75 83/ 4
4 17.73%  49.0 8.7 8.625 8.625 11.625 11 5/ 8
5 25.00% 490 12.3 12.25 12.25 15.25 151/ 4
6 35.57%  49.0 17.4 17.375 17.375 20.375 20 3/ 8
7 64.43% 49.0 31.6 31.625 31.625 34,625 34 5/ 8
8 75.00% 490 36.8 36,75 36.75 39.75 39 3/ 4
9 82.27%  49.0 40.3 40.375 40.375 43.375 43 3/ 8
10 88.19%  49.0 432 43.25 43.25 46.25 46 1/ 4
11 93.30% 49.0 457 45.75 4575 48.75 48 3/ 4
12 97.87% 49.0 48.0 48 48 51 51

Horizon Engineering
Saint Gobain Furnace #3 08-Feb-11

52
3/21/201112:23 PM



Furnace No. 4: SO; and NO,
Results and Example Calculations
O, & CO, for Molecular Weight Determinations
Analyzer Calibration Field Data and QA Checks
Data Logger Gas Charts & Printouts
3-Point Stratification Check




Gaseous Emissions

Saint Gobain Feb. 08 2011
Furnace #4 Ps
Exhaust 4212
Nitrogen Oxides (NOx) Sulfur Dioxide (SO2) Emissions

Number of Completed Runs Run 2 Run 3 Run4  Average
System Calibration Time - Initial Tei 10:12 11:57 13:43

Test Time-Starting Tts 13:19 12:17 13:47

Test Time-Ending Tie 11:20 13:19 14:48

System Calibration Time - Final Tef 11:57 13:43 15:05

Test Mid-point Time Tx 10:50 12:48 14:17

Volumetric Flowrate, Dry Standard dscfimin Qsd 17,057 15,417 15,805

Oxygen % 02 16.60 16.56 16.74

Carbon Dioxide % Cco2 3.75 3.71 3.57

Nitrogen Oxides NOx Range 1000 1000 1000

Indicated average-Dry ppmv Cid 360.37 358.85 337.79 35233
Cylinder Value - High Range calibration gas ppmv Cma 527.40 527.40 527.40

Cylinder Value - Low Range (Zero) calibration gas ppmv Con 0.00 0.00 0.00

System Calibration Response - High Range pas - Initial ppmv Cmi 500.67 493.64 490.95

System Calibration Response - Low Ranige gas - Initial ppmv Coi 0.09 0.41 0.99

System Calibration Respense - Low Range gas - Final ppmv Cof 0.41 0.99 0.65

System Calibration Response - High Range pas - Final ppmv Cmf 493,64 490.95 489.00

Actual average - Dry (Corrected for Drifi) ppmv-NO2 Cgas 381.48 384.20 361.60 375.76
Mass Emissions Ibm-NO2 /hr  Mgas 46.61 42.43 40.94 43.33
Production Based Rate 1bm-NO2 / ton 8.86 8.07 7.79 8.24
Glass Preduction ton-glass / hr 5.26 5.26 5.26 5.26
Sulfur Dioxide s02 Range 50 50 50

Indicated average-Dry ppmv Cid 32.24 28.50 30.71 30.82
Cylinder Value - High Range calibration gas ppmv Cma 25.70 25.70 25.70

Cylinder Value - Low Range (Zero) calibration gas Ppmy Coa 0.00 0.00 0.00

System Calibration Response - High Range gas - Initial ppmyv Cmi 25.75 26.02 25.62

System Calibration Response - Low Range gas - Initial ppmv Coi 1.49 I.11 0.94

System Calibration Response - Low Range gas - Final ppmv Cof 1.76 0.94 1.35

System Calibration Response - High Range gas - Final ppmv Cmf 27.14 25.62 26.28

Actual average - Dry {Corrected for Drift) ppmv-S02 Cpgas 31.94 29.51 30.12 30.52
Mass Emissions Jom-8S02/hr  Mpas 5.4351 45383 4.7491 491
Production Based Rate Ibm-SO2 / ton 1.03 0.86 0.90 0.93
Glass Production ton-glass / hr 5.26 5.26 526 5.26
Horizon Engineering
Saint Gobain Furnace #4 08-Feb-11 2/9/2011 6:54 PM
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Sample Calculations, Additional Concentrations and Rates - Gases

Client: SOU'A’P &‘yé]ﬁf-'\’\ Source J)"Z_/J‘MC{’ NO. L/

Date l/E}/ZﬂH Project# “21Z2- Run# 2~ Page |

GASEOUS EMISSION RATE, LB/HR

Equation:

6022 % GasMeasured { ppmv)y X GasMolWt L4 x2116.22— lof x Flo dslcf
ib hr lbmol f? min

E_
hr 10°%1545.33- T 597 70 Rstd
lbmolo R

where Molecular Weights (Ib/lbmol):
c0O=28 S0O.=64

NO=46 D | TGOC as C=12

Calculation:

FlowRate = [5( L{ { ?' asdf

min
GasName I\]OK MeasuredConcentration = 88% ppmv

60—]1@X_g§f pprvX 46 —x2116. 22”’f 5‘//?dscf
. 16

0° x1545.33—ﬁ-—><527.7 o Rstd
Ibmolo R

124 400k,

—

gl
hr

et Horizon Engineering, Portland, Oregon, (503) 255-5050 **#*****
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Sample Calcuiations, Additional Concentrations and Rates - Gases

Client: Sm‘lt éﬂ{da e Source E/J‘y’\acf. /(/(7, %’

Date ’l«/&/’i,oﬂ Project#_42iZ Run# 2~ Page Z-

Gaseous Emissions Production Based: Ib/ton-glass

Gas Name: M Oﬁ Measured Results, Ib/hr ﬁ 2 L?(

Production Rate, ton-glass/hr 5 Z 6

Equation: Iblton =1b/hr+ion/ hr

Calculation: Hz(’( b/ hr+ 5 Zé) ton/ hr = 8,06 Ib/ton

e Horizon Engineering, Portiand, Oregon, (503) 255-5050 ******=*
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Molecular Weight

Saint Gobain Feb. 08 2011
Furnace #4 PS
Exhaust 4212
02 & COZ-EPA 3A mew
Number of Completed Runs Run 2 Run 3 Run 4 Average
System Calibration Time - Initial Tei 10:12:28 11:57:07 13:43:47

Test Time-Starting Tis 10:19:41 1221707 13:47:00

Test Time-Ending Tte 11:20:48  13:19:44  14:48:00

System Calibration Time - Final Tef 11:57:07  13:43:47  15:05:00

Test Mid-point Time Tx 16:50 12:48 14:17

Molecular weight, Dry Stack Ibmy/lb-mole  Md 29.39 29.38 29.36

Oxygen 02 Range

Indicated average - Dry % Cid 16.40 16.36 16.34 16.43
Cylinder Velue - High Range calibration gas % Cma 12.02 12.02 12,02

Cylinder Value - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00

System Calibration Response - High Range gas - Initial % Cmi 11.85 11,92 11.81

System Calibration Response - Low Range gas - Initial % Coi -0.02 0.01 -0.06

System Calibration Response - Low Range gas - Final % Cof 0.01 -0.06 -0.07

System Calibration Response - High Ranpe gas - Final % Cmf 11.92 11.81 11.80

Actual average - Dry (Corrected for Drift) % Cgas 16.60 16.56 16.74 16.63
Carbon Dioxide C0o2 Range

Indicated average - Dry % Cid 3.5 3,72 3.58 3.68
Cylinder Value - High Range calibration gas % Cma 12.05 12.05 12.05

Cylinder Value - Low Range (Zero) calibration gas % Coa 0.00 0.00 0.00

System Calibration Response - High Range gas - Initial % Crmi 11.97 11.98 12.00

System Calibration Response - Low Range gas - Initial % Coi 0.00 0.10 -0.03

System Calibration Response - Low Range gas - Final % Cof 0.10 -0.03 -0.07

System Calibration Response - High Range gas - Final % Cmf 11.98 12.00 12.00

Actual average - Dry {Comrected for Drift) % Cgas 3.75 3.71 3.57 3.67

Borizon Engineering
Saint Gobain Furaace #4 08-Feb-11

3/21/2011 12:51 PM
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TS

p— ] JAS ST

13585 NE Whilsker Way » Portiand, OR 67230
Phono {503} 265-5050 » Fox (503) 265-0505
vavwhotizonanginesrng.com

Calibration Field Record
Tester{s): }&S /{/4/( }’ﬂd,/b

Observer:

Client; 31)-4'(‘ égé: a'/L

Test Date: Jpi &2 OF

Source: ZE & F7e rale

Datalogoer: Tes £ [oiag-

Conditioner:
[Conk Chacks; End Run L | End Run %
Pre-OK ‘ StatRun | | StrRunZ | StartRun? | End Rund
:.?:Qf;fmmam @4”“"/ Cyﬂ;der Gas C\yflal?:;r C‘:ll-lxglr’;la;n Resp. Cgl!i{gr(g{lrtlm Cf}{lf::tr?un CZ!I’thr:t?;n Cflsrlsmn /@ bas? ‘-/
. Response Time Responze Respanse Respanse Response
cv Coi) | (secs) | [Cs) (Cs) €9 | (Cs)
_Times jm?-‘fé_ (0001 /Y] (3:55 | 15 0%
02% af 7 2D a2 Q222 g2l |30
rangwes 0-25,  Womiee| o | 12002 | 1120 [ 1480 [ Mg /G2 | )L &L ] 11.§0
aieoritosss o 1400 [Ampd e | .0 | Vo2 [ &7 (ool [-0.02 | 9o/ | -00p [-D.e7
oz s ME 01
co2% oh 2 widd coe | 20,23 | a2l 2y |30 '
Rengeics - (7-33 4 /’e‘f‘?r' coz jRe | {1179 /T?? {177 ]/,95” 1AQO mw
anaiyzer ttosel ¢ r9p 1UH0 | Rmpas| 0.0 0.03 [N~ | ~8.03 | 2.0 o./0 |-0.93 |~0.07
Anolyzer SN; |
CO ppm ch_ o -
RengaiGs L l €D fﬁ ( j
R—— | 2 | 1 |
ansigzer 6N
NOx ppm ch : -l"'i'}'s NO ?é 8 ?(0 g‘ c'/_g‘
rongwes 04000 Rt wo (527 | S2) || S/t | SO/ | S8y | HU [ FT
alyzer Moded /= T2l | Emyil i o J_E/‘r'ﬁ;_ \LJ L oYs | T &, “/L[ D.9% | D065
P k2 < rai o A -ﬁ 25,82 95,57
'FGOC—ppm ch__ I/g’ . 3)9‘ _
w02 12 ¢s ([ HE A 2ol | 25, 2| J6.2F
o Il -0.0 F AN ATINET
Blyzer SN: J A!rJ ' i
SO, wZ Loirdlso, | Y95 1455 (78
Rangercs 0- 50 Eway8lSo, | £ 7 | 2555 D55 |As.75 2717
@m&m WE 2-A byl t | DO O 72 || 060 | 1L Y 7 et
fnphzargl, 75 J J J _
m
Naote: CS=High Gas Conc., Performance Spacs: (25A) Test Times Runt1 Run 2 Run 3
Cal Error 2% (Cdi-Cv}/CS 5% (Cs-Cv)/Cv Start Time ?‘3:5“\ [0” 3 fQJ M
Bies® (SB) 5%  (Cs-Cdir)/CS 5%  (Cs-Cv)/Range End Time 7:3¢ 111:20] 13 IXaRe s
Drift* 3% _|SBLSBI| 2% (CsiCsf}/ Range
“Allernate speciiication; 0.5 ppmv absolute diffarence
TastNutes 6FM4Q qéz;jf (!02 Hot Line Temp 0D (‘/7
‘f){(a Dﬁjj 3.2 HotLine Temp
Jocies !

-Pdt-(‘w

,.,_u,/ \"f’ (5 prm ’Jf pm Fei.
Mo | gisceedd B2Wue pas tne moli

d.

57



Analyzer QA Checks

Saint Gobain Contalners Inltiat Final Cylinder
Furnace No. 4 Analyzar Syslem System Value Analyzer Initial Final
2182011 Cyfnder | Celibralion | Calibration | Callbralion | Percent | Calibralion| Syslem Systarn
Cylinder Range Valuse | Respense | Response | Rasponse of Errar Blas Bias Drift
D Cv Cdir Csl Cafl Span < 2% < 5% < 5% < 3%
OXYGEN
Run 1 High Concentration  R-Mix20-AmT 25 22.22 22,28 100% 0.2%
Mid-Conc. High R-ML2B-AmT 25 1202 118 1.8 11.85 % 0.5% -0.5% -0.2% 0.2%
Zero R-Mix29-AmT 25 0.0 0.02 0.0t 002 D% ¢1% 0.0% -0.2% 0.1%
Run 2 25 22.26
25 11.8 11.85 1182 -0.2% G.1% 0.2%)
25 0.02 0.02 o.M +0.2% 1.0% G.1%,
Run 3 25 22.28
25 11.8 11.82 11.81 0.1% -0.4% 0.5%
25 .02 0.0% (.08 0.0% -0.49% 0.3%
Run 4 26 2228
25 11.9 11.81 11.8 -0.4% 1.5% 0.0%,
25 0.02 -0.08 -0.07 DA% -0.4% 0.0%
CARBON DIOXIDE
Run 1 High Concentration  R-Mix20-AmT 25 213 2124 100% 0.0%
Mid-Cone. High R-Mx26-AmT 25 12.05 11.99 11.93 11.67 57% 0.3% -0.3% -0.1% 0.2%
Zero R-Mix29-AmT 25 0.0 0.03 -0.03 a 0% 0.1% -0.3% 0.1% 0.1%
Run 2 25 2124
25 11.98 .97 11.98 -0.1% 0.0% 0.0%
25 0.03 i} 0.1 D.1% 0.3% 0.5%
Run 3 25 21.24
25 11.89 14.88 12 0.0% 0.0% 0.4%
25 0.03 18 -0.03 0.3% -0.3% 0.6%
Rur 4 25 21.24
25 11.88 12 12 0.0% 0.0% 0.0%
25 0.03 -0.03 -0.07 -0.3% -0.6% 0.2%]
NITROGEN OXIDES
Run 4 High Concentration  R-Mix28-AmT 1,000 68 568 400% 0.0%
Mid-Conc. High R-Mx30-AmT 1,000 527 521 518 501 54% 0.6% -0.58% -2.1% 1.5%|
1Aid-Conc. Low R-Mix28-AmT 1,000 24.6 5.08 3% 20%
Zero R-Mix28-AmT 1,000 00 0.45 0.45 0.09 0% 0.0% 0.0% 0.0% 0.0%,
Run 2 1,000 568
1,000 521 801 494 21% -2.8% 0.7%
1,000 5,08 25.82 26.51 22% 2.1% 0.0%|
1,000 0.45 0.0g 0.41 0.0% 0.0% 0.0%|
Run 3 1,000 668 ]
1,000 521 494 491 -2.8% -3.1% 0.3%|
1,000 509
1,000 0.45 0.41 0,89 0.0% 0.1% 0.1%
Run 4 4,000 468
1,000 521 491 488 3.1% -3.3% 0.2%
1,000 5.09
1,000 0.45 0.89 0.65 0.1% 0.0% 0.0%|
SULFUR DIOXIDE
Run 1 High Concentratton  R-Mix31-AmT 50 48.5 48.6 100% 0.0%
MId-Cone. High R-Mix28-AmT 50 287 256,65 283 25.76 B3% 0.3% 0.5% 0.4% 0.8%
Zarg R-Mix28-AmT 50 0.0 0.12 0.8 148 0% 0.2% 1.0% 2.6% 1.8%,
Run 2 50 48.5
50 25.55 25.75 27.14 0.4% 3.3% 2.9%
80 0.12 1.48 1.76 28% 3.4% 0.6%)
Run 3 50 RE-CAL: 48,32 0.4%
50 25.56 26.02 25,62 0.3% 0.9% 0.1% 0.8%
50 -0.08 111 0.84 0.2% 25% 2.1% 0A%
Run 4 50 48.32
50 2556 25,82 2714 0.9% 3.3% 3.1%
5O -0.08 0.94 1716 21% 3.8% 1.7%)

Parl 80, Appendix A, Melhed 7E, Secllon 12.0 ard Section 8.0 Summery Table of QA/OCT; Method 25A

Horizon Engineering (503) 255-5050 FAX (503) 255-0505
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Exhaust

Date

Started Test:

Feb
Feb

Feb

Febh.
Feb.
Feh.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Febh.
Feb.
Feb.
Feb,
Feb.
Fab.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.

. 08 2011

. 08 2011
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

Datalogger Printout - Furnace No. 4

Saint Gobain
Furnace #4

Raw Averages

Run 02 CcQO2 NOx 302

1 18.37 2.14 193.83 17.41

2 1640 3.75 360.37 32.24

3 16.36 3.72 358.85 29.50

4 16.54 3.58 337.79 30.71
8:33:00 02 €02 NOx S0Q2
8:33:29 16.604 3.577 323534  28.123
8:34:29 17.853 2.546 230.024  21.406
8:35:29 18.086 2.366 202314 18.641
8:36:20 18.208 2266 191.138 17.764
8:37.29 18.437 2.089 180.018 16.644
8:38:29 18.775 1.788 154.652 14.319
8:39:29 18.502 . 1.949 161.108 15.092
8:40:29 18.41 2.096 176.65 16.489
8:41:29 18.403 2103  184.29 17.312
8:.42:29 18.404 2114 182749 17.213
8:43:29 18.388 2119 183.716  17.748
8:44:29 18.381 2.124  184.065 18.054
8:45:29 18.378 2136 185.604 18.192
8:46:29 18.372 2143 178.057 18.536
8:47:29 18.344 2,147 183,797 18.288
8:48:29 18.385 2135 181.996 19.00
8:49:29 18.546 1.88  180.07 18.873
8:50:29 19.932 1.075 76.419 9.106
8:51:29 18.204 2277 146677 13.324
8:52:29 18.172 2.268 243.683 14.284
8:53:29 18.172 2.226 232.971 14,998
8:54:29 18.186 221 236682 16.409
8:55:29 18.171 2.268 224317 16.2
8:56:29 18.171 2.232 226.982 16.757
8:57:29 18.244 2164 235.072 16.692
8:58:29 18.279 2185 235398 16.542
8:59:29 18.272 2156 233.349 16.805
9:00:29 18.293 2148 231.799 17.109
9:01:20 18.316 2152 227174 16.892
9:02:29 18.309 2146 22643 17.424
9:03:29 18.332 2.143 220616 17.554
9:04:29 18.364 215 225002  17.588
9:05:29 18.328 2143  227.037 17.947
9:06:29 18.344 2128 228.585 18.433
9:07:29 18.335 2157 216.558 18.384
9:08:29 18.335 2167  220.09 18.776
9:09:29 18.519 2.002 217.538 18.964
9:10:29 19.929 1136  90.812 9.542

B0



Feb
Feb
Feb
Feb
Feh
Feb
Feb
Feb
Feb
Feb
Feb

Feb.
Feh,
Feb.

Feb
Feb
Feb
Feb
Feh
Feb
Feb
Feb
Feb

Stopped Test:
Started Test:

Feh
Feb
Feb
Feb

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

Feb
Feb
Feb
Feb
Feb
Feb
Feb

.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
08 2011
08 2011
08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
.08 2011
. 08 2011

.08 2011
.08 2011
.08 2011
.08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011
.08 2011
.08 2011
. 08 2011
.08 2011
. 08 2011
.08 2011

Datalogger Printout - Furnace No. 4

9:11:29
9:12:29
9:13:29
9:14:29
9:15:29
9:16:29
9:17:29
9:18:29
9:19:29
9:20:29
9:21:29
9:22:29
9:23:29
9:24.29
9:25:290
9:28:29
9:27:29
9:28:29
9:29:29
9:30:29
9:31:29
9:32:29
9:33:29
1  9:34:11
2 101944
10:20:29
10:21:29
10:22:29
10:23:29
10:24:29
10:25:29
10:26:29
10:27:29
10:28:29
10:29:29
10:30:29
10:31:29
10:32:280
10:33:29
10:34:29
10:35:20
10:36:29
10:37:29
10:38:28
10:39:29
10:40:29
10:41:29
10:42:29
10:43:29
10:44:29
10:45:29
10:46:29

18.315
18.252
18.212
18.285
18.274
18.283
18.302

18.35
18.297
18.202
18.311
18.317

18.34
18.368
18.349
18.389
18.386
18.366
18.537
10.923
18.199

18.17
18.184

16.15
16.147
16.184

16.17
16.121
16.014
16.071
16.084
16.126
16.559
18.197
16.369
16.305
16.272
16.289
16.318
16.324
16.331

16.33
16.326
16.348
16.347

16.36

16.35

16.328

16.35
16.366

2.234

2,25
2.245
2.184
2.207

217
2174
2.1568
2.169
2.196
2.163
2.162
2.182
2.153
2.151
2.156

2.16
2.154
2.038
1.108

2.28
2272
2.233

3.849
3.886
3.895
3.839
3.893
3.082
3.838
3.969
3.913
3.605

2.
3.838

3.82
3.815
3.843
3.835
3.797
3.831
3.833
3.815
3.826
3.813
3.775

3.84
3.836
3.763
3.827

122.271
179.744
181.733
175.911
180.336
183.35
184.32
185.958
189.879
186.065
184.337
186.605
178.831
183.224
185.642
182.504
180.4
184.942
181.443
74.835
154.393
243.248
237.488

428.478
428.416
425.725
423.563
428.026
427.781
429473
426.687

422.98
410.818

160.47
231.821
344,589
340,575

333.99

338.25
340.883
338.657
338.682
342.038
343.575
339.933
342.034

334.66
343.428
349.645
339.502

14.266

15.51
16.686
17.056
17.491
17.831
17.992
17.934
18.561

19.13
10.067
19.6056
18.509
19.611
19.967
20.108
20.326
20.925

20.97
10.391
15.098
15.428

16.754

33.029
33.435
33.833
34.453
34.866
38.572
35.718
356.993
36.464
35.754
17.617
26.918
28.948
30.685
31.798
32127
32.678
33.086
33.337
34.044
34.235
34.509
35.362
35.901
36.454
37.115
37.560

z
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Feb.
Feb.
Feb.
Feb.
Feb.
Feh.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
Feb.
Feb.
Febh.
Feb.
Feb.
Fab.
Feb.
Stopped Test:
Started Test:

Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

Datalogger Printout - Furnace No. 4

10:47:29
10:48:29
10:49:29
10:50:28
10:51:29
10:62:29
10:53:29
10:54:29
10:565:29
10:56:29
10:57:29
10:58:29
10:59:29
11:00:29
11:01:29
11:02:29
11:03:29
11:04:29
11:06:29
11:06:29
11:07:29
11:08:29
11:09:28
11:10:29
11:11:29
11:12:29
11:13:29
11:14:29
11:15:29
11:16:29
11:17:29
11:18:20
11:19:29
11:20:29
11:20:48
12:17:07
12:17:29
12:18:29
12:19:29
12:20:29
12:21:29
12:22:29
12:23:28
12:24:29
12:25:29
12:26:29
12:27:29
12:28:20
12:20:20
12:30:29
12:31:29
12:32:20

16.374
16.363
16.731
19.131
16.115
15.994
16.0561
16.043
16.073
16.107
16.132
16.159
16.184

16.18
16.156
16.185
16.207

16.22
16.233
16.214
16.213
16.218
16.585
18.202

16.43
16.313
16.289
16.321
16.348
16.359
16.344
16.348
16.361
16.374

16.073
16.088
16.074
16.103
16.105
16.127
16.179
16.132
16.1562
16.168
16.168
16.185
16.869
18.879
16.295

16.25

3.827
3.751
3.515
2.008
3.958
3.972
3.926
3.949

3.91
3.846
3.876
3.839
3.857
3.844
3.851
3.857
3.834
3.834
3.814
3.873
3.841
3.844
3.602
2.025
3.821
3.833
3.827
3.836
3.81
3.785
3.834
3.795
3.839
3.786

3.861
3.888
3.878
3.838
3.859

3.83
3.835
3.818
3.832
3.828

3.85
3.826
3.282
2.289
3.847
3.813

342.475
345.69
338.48

134.105
277.84

433.144
427.26

432.480

422.351

430.247

427 .421

430.374

418.259

420.611

416.6561

411.649

413.115

409.121

411.039

408.035

416.559

406.904

411.497

156.516

226.082

326.721

323.555

312.714

311.742

316.335

319.464

322.708
311.84
313.81

424.055
420.322
410.525
419.887
414.322
419.762
418.215
407.004
413.167
415,877
414.423
412.7
416.298
128.8
236.36
326.857

37.597
38.636
38.643
18.519

26.39
27.9826

28.81
20.666
30.233
30.598
30.721
31.041
31.687

31.04
32.652
32.965
32.939
33.042
33.182
33.816
34.345

35.03

34.85
17.281
25.749
28,526
30.209
31.203
31.358
31.951
32.506
33.205
33.702
34.009

28.403
28.432

29.117

20.374
20,772
29.976
30.345
30.888
31.128
31.363
31.905
32.184
31.046
13.989
24.726

26.35

B2



Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Fab. 08 2011
Feh. 08 2011
Feh. 08 2011
Feb. 08 2011
Feh. 08 2011
Feb, 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb, 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Feb. 08 2011
Stopped Test: 3

Datalogger Printout - Furnace No. 4

12:33:29
12:34:29
12:35:29
12:36:29
12:37:29
12:38:29
12:39:29
12:40:29
12:41:28
12:42:29
12:43:29
12:44:29
12:45:29
12:46:29
12:47:29
12:48:29
12:49:29
12:50:20
12:51:29
12:52:29
12:53:29
12:54.29
12:55:28
12:56:29
12:57:28
12:58:29
12:59:29
13:00:29
13:01:29
13:02:29
13:03:29
13:04:29
13:05:29
13:06:29
13:07:29
13:08:29
13:03:29
13:10:29
13:11:29
13:12:29
13:13:28
13:14:20
13:15:29
13:16:29
13:17:29
13:18:29
13:19:29
13:19:44

16.23
16.244
16.272
16.305
16.332
16.308
16.315
16.315
16.325
16.319
16.333
16.329
16.328

16.34
16.339
16.338

17
18.728
15.976
15.968
15.994
16.993
16.066
16.079
16.073

16.08
16.093

16.13
16.114
16.113
16.168
16.182
16.162
16.165
16.172
16.165
16.907
18.871
16.333
16.214
16.221
16.249
16.284

16.29
16.314
16.327
16.334

3.77
3.791
3.744
3.801
3.782
3.751
3.746
3.822
3.743
3.729
3.779
3.737
3.736

3.78
3.719
3.717
3.272
2.328
3.978
3.938
3.918
3.926
3.855
3.802
3.869
3.885
3.874
3.822
3.872
3.854
3.788
3.835
3.833
3.829
3.841
3.803
3.285
2.237
3.756
3.798
3.747
3.808
3.765
3.724
3.748
3.7111
3.723

323.268
321.948
322.558
324.925
324.397
326.889
333.941
324.716

3208.25
332.731
326.477
329.008
331.162
328.808
321.701
321.436
312.681

105.83
303.372
439.847
423.034
416.839
420.544

426.12
431.972
432.848
427.029
424,228
424,063
429,201
422.578

415.16
420.834
425.785
416.266
414.668
400.855
128.926
248.962
330.039
319.193
311.768
308.285
321.284
321.566

325.28
326.625

27.802
28.547
28.916
29.028
29.263
20.862
30.364
30.789
31.161
32.075
32.157
32.678
33.367

33.64
33.925

34.55
34.072
14.643
24,685
25.343
26.284

27.22
27.635
28.316
28.091
20.462
30.199
30.682
30.873
31.425
31.702
31.824
32.322
33.179
33.564
33.801
33.404
14.478
24.86t

27.58
28.906
29.457
20.868
30.658
31.201

31.74
32.159
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Started Test:
Fab.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb,
Feb.
eb.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feh.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Febh.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feh.
Feb,
Feb.
Feb.
Feb.
Feb.
Feb.
Fab.

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

08 2011

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
(8 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011

Datalogger Printout - Furnace No. 4

4 13:47:30
13:48:29
13:49:29
13:50:29
13:51:29
13:52:29
13:53:29
13:54:29
13:55:29
13:56:29
13:57:29
13:58:29
13:59:29
14:00:29
14:01:30
14:02:29
14:03:30
14:04:29
14:05:29
14:06:29
14:07:29
14:08:30
14:09:29
14:10:29
14:11:29
14:12:29
14:13:28
14:14:29
14:15:29
14:16:30
14:17:29
14:18:29
14:19:29
14:20:29
14:21:29
14:22:29
14:23:29
14:24:29
14:25:29
14:26:29
14:27:28
14:28:29
14:29:29
14:30:29
14:31:29
14:32:29
14:33:29
14:34:29
14:35:29
14:36:28
14:37:29
14:38:29

16.302
17.043
18.844
16.369
16.435
16.356
16.388
16.435
16.424
16.489
16.503
16.522
16.462
16.546
16.508
16.444
16.477
16.491
16.506
16.555
16.498
17.143
18.765
16.188
16.115
16.1
16.163
16.155
16.217
16.251
16.233
16.234
16.254
16.291
16.305
16.286
16.279
16.306
16.3
16.364
16.341
17.026
18.887
16.454
16.443
16.423
16.368
16.429
16.431
16.391
16.41

3.689
3.128
2.2
3.678
3.585
3.638
3.657
3.597
3.66
3.585
3.5648
3.585
3.59
3.519
3.641
3.586
3.593
3.547
3.516
3.542
3.568
3.0582
2.294
3.782
3.788
3.853
3.800
3.8
3.783
3.777
3.733
3.733
3.743
3.713
3.76
3.736
3.726
38
3.786
3.696
3.78
3.238
2.235
3.69
3.662
3.64
3.703
3.616
3.686
3.689
3.666

406.991
403.465
120.157
230.416
318.401
318.186
313.932
320.998

323.97
320.154

319.61
318.226

320.34
327.479
316.976
321.148
327.994
333.504
340.337
326.877
320.755
327.717
105.745
306.166
425.599
408.214
409.832
422.365
413,232
414.467
415.849
407.519
413.882
406.356
407.571
407.855
407.604
405.396
400.289
405.328

394.58
403.559
127,857
241.083
314.788
309.384
315.578
312111
316.755

317.92
325.642

36.398
34.491

16.75

27.33
27.732
28.967
20.858
20.929
30.453
30.906
31.662
31.482
32.407
32.71
33.194
34.075
34.418
34.647
34.922
34.727

36.41
34.957
15.284
24.942
26.222
27.293
28.117
28.676

28.96
20.044
28.622
30.338
30.332
30.752
30.926
31.969
32.361
32.294
32.995
33.055
33.563
32.873
14.528
25.436
27.082
28.401
20.766
30.271
30.691
31.465
31.875
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Feb,
Feb.
Feb.
Fab.
Feb.
Feb.
Feb.
Feb.
Feb.

Feb

Stopped Test:

08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
08 2011
.08 2011

Datalogger Printout - Furnace No. 4

14:39:29
14:40:29
14:41:29
14:42:29
14:43:29
14:44:29
14:45:28
14:46:29
14:47:29
14:48:29
14:48:55

16.441

16.45
16.439
16.446
16.458
16.455
16.475
16.489

16.49
16.493

3.666
3.634
3.706
3.664
3.687

3.71
3.626
3.662
3.633
3.608

323.558
320,208
318.336
334.497
320.917
326.966
333,189
331.454

320.79
325.759

32.004
32.487
32.69
33.384
33.808
33.843
34.286
34.687
35.2
35.698
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3-Point Stratification Check

Saint Gobain
Furnace #4
Exhaust
02 Cco2 NOx 802
Pt-1 16.16 3.87 426.55 33.69
Pt-2 16.07 3.95 427.99 35.54
Pi-3 17.06 3.34 306.52 29.19
Mean 16.43 3.72 387.02 32.80
Pt-1 diff. from mean 1.64%  4.01% 10.21%  2.69%
Pt-2 diff. from mean 2.19% 6.12% 10.59% 8.33%
Pt-3 diff. from mean 3.83% 10.13%  20.80%  11.02%
Results based on % difference from mean
ITraverse: 02 coz2 NOx S02
1-pt (<56% difference) yes no no no
3-pt (<10% difference) no no no no
12-pt (>10% difference) no yes yes yes
Pt-1 absolute diference 0.27 0.15 39.53 0.88
Pt-2 absclute difference 0.36 0.23 40.97 273
Pt-3 absolute difference 0.63 0.38 80.50 3.62
Results based on absolute difference in concentration
Traverse: 02 CcO2 NOx sS02
1-pt {<0.5ppm difference) no yes no no
3-pt (<1ppm difference) yes no no no
12-pt (>1ppm difference) no no yes yes

Horizon Engineering

Saint Gobain Furnace #4 08-Feb-11

3/21/2011 4:50 PMEE



Furnace No. 4: Flow Rate and Moisture
Results and Example Calculations
Field Data
Moisture Catch Field Data & Worksheets
Traverse Point Locations




Flow Rate and Moisture

Client Saint Gobain Feb. 08 2011 Date
Source Furnace #4 PS Operator
Location Exhanst 4212 Job #

mew Analyist/QA
Definitions Symbol Units Run 2 Run 3 Run 4 Average
Time, Starting 10:19 12:17 13:47
Time, Ending 11:20 13:19 14:48
Volume, Gas sample Vin def 33.668 33.579 33.501 33.58
Temperature, Dry gas meter Tm °F 5431 52.15 53.88 53.44
Temperature, Stack pas Ts °F 362.79 364.83 365.58 364.40
Pressure differential across orifice dH in H20 1100 1.100 1.100 1.10
Average square root velocity pressure dp™ in H20M4A 0.751 0.678 0.699
Pitot tube coefficient Cp 0.8387 0.8387 0.8387
Dry gas meter calibration factor Y 0.98370 0.98370 0.98370
Pressure, Barometric Pbar in Hg 30.30 30.30 30.30
Pressure, Static Stack Pg in H20 -0.7 -0.7 -0.7
Time, Total sample 14/ min 60 60 60 60
Stack Area As in? 1272.4 1272.4 1272.4
Nozzle Area An in? 0.0491 0.0491 0.0491
Volume of condensed water Vic ml 40.4 38.4 424 40.4
Oxygen % 02 16.60 16.56 16.74 16.63
Carbon Dioxide % CO2 375 3.7 3.57 3.67
Molecular weight, Dry Stack Md Ibm / lbmole 29.39 20.38 29.36 20.38
Pressure, Absolute Stack Ps in Hg 30.25 30.25 30.25 30.25
Pressure, avg arcoss orifice Po in Hg 30.38 30.38 30.38 30.38
Volume, Dry standard gas sample Vm(std) dscf 34.52 34.58 34.38 34.49
Volume, Water Vapor Vw(std) scf 1.90 1.81 2.00 1.90
Moisture, % Stack (EPA 4) Bws(1) % 532 497 5.49 5.23
Moisture, % Stack (Psychrometry-Sat) Bws(2) % na na na
Moisture, % Stack  (Theoretical) Bws(3) % na na na
Moisture, % Stack  (Psychrometry) Bws(4) % na na na
Moisture, % Stack  (Predicted) Bws(5) % na na na
Mole Fraction dry Gas mfg 94.8% 95.0% 94.5% 04.8%
Molecular weight, Wet Stack Ms lbm / Ibmole 28.79 28.81 28.74 28.78
Velocity, Stack gas Vs fpm 3,140 2,838 2,928 2,969
Volumetric Flowrate, Actual Qa acf/min 27,748 25,076 25,872 26,232
Volumetric Flowrate, Dry Standard Qsd dscf/min 17,057 15,417 15,805 16,093

Horizon Engineering

Saint Gobain Furnace #4 08-Feb-11

67

3/15/2011 3:15 PM



Sample Calculations — EPA Method 1-4 Flow Rate i

Client: SG:\A"J" Gﬁkﬂﬂ"\ Date Z{ 9[ 219/ /

Source T/ C N @cé":)v. L{ Project # f_‘t 2i7 Run # ya
Molecular Weights (Ib/lbmol):

| CO,=44.01 | 0,=31.999 | Np+Ar=28.1584 | H,0=18.015 | atm=28.965 |
Constants:

[ Pstd(1)=29.92129 in Hg | Tstd=527.67 °R__ | Kp=5129.4 | C2=816.5455inHg In/°"R > |

Pressure, Absolute Stack {Ps):

, _static P atic 59 E mHg;"O? nH20 _ 25 inftg

Ps, inHg =
5mEe = Barometnc 13.6 13.6

Volume, Dry Standard Gas Sample (Vm[std]) Tm=52,ZoF+459.7= 5(1,9 oR

Orifice Press = Pb§0 / ang-:- =il 3& 78

Y x MeterVol X Tstd x Orzﬁce Pres(Po)
Pstd(1)xTmo R

079%%% 57947 x527.670 Rx(Po30.58 inH;
29.9213inHgx S(1.9 oR g % 5? dscf

Vin(std) fi* =

Moisture, % Stack Gas (bws): V,,, = 0.04707x Cond H20,ml =0.04707x 24 mi =[,8]__scf

V [. g/! .S'Cf (7/ ?9
bws =100x wsid = - = . o,
" wetd +Vmstd r'glscf+%[‘{ ls—tdSCf -
Mole Fraction Gas {(mfg): 1- 11):;,; =1- EL“% 0 45& Z

Molecular Weight, Dry, Stack (Md):

a2 == _ 9% oy | +| Lo x moimion | +| 92 x motmrcon
lbmol 100 100 100 100

[ Hﬁé %0, _ ?[ﬁcoﬂ)xzs.lsaf } [[L%A'OZ 31.999_*2 ]
100 Ibmol Ibmol
[é-:H %CO, . 4s 01022 ]
100 Ibmol

_ 9% 8 b

=rerii*Horizon Engineering, Portland, Oregon, (503) 255-5050 ******* - B8



Sample Calculations — EPA Method 1-4 Flow Rate

Client: Sﬁ“\/\qL GOL?HV\ Date %Z g[ 2ol {

Molecular Weight, Wet, Stack (Ms):

M2 = (Md xmfg)+ (MolWiH,0x(1 ~mfg)) = [_%f_g% ><(2.‘7§02J +(18.015%(1-,7502)

Ibmol

- 1861 »

Ibmol

Stack gas (vs): 75 = LY. o F+450.7=BI4 SR
_ . Jeet - # IsoR
vsmin =Kpx Cpxdp,'/mHsz Do is

= 51294 ft/min...x U, 055 T8 ap finiryo x |— BLLO°R =Z_ﬂiﬁ

JM:}@;@QM &

Ibmol

Flow Rate, Actual (Qa):

/Z?Z"’( in? x Z[g;? i—

a
o min 144 144

actualCybicFeet _ AreaStackXvs _ min _25 (if acfn

Flow Rate, Dry Standard {Qsd):

dryStdFt’® 3 QaxTstd X mfg X Ps =Z§,a623 acﬁnx527.67°Rxﬂ-q502 X % ) inHg

Qsd min Pstd(I)xTso R 29.9213inHg % 824.S oR
= ,6/ L{ ! Z dSCf
! min

e Horizon Engineering, Portland, Oregon, (503) 255-5050 *******
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EPA M-23 Field Data Sheet

Client: §+4_ Lolah iy

13585 NE Whitekes Way
‘Portland, OR 97230 Innt: £ 5 #/ﬁ-{'-'-";?»é\/qﬂ; ;- tx
Phone (503) 255-5050 ocation: Hf 5 | §fuc
Fax (503) 255-0505 ample Location: &t fet
Date A~ Probe 5%~ Cp /,.gtg@/j: . HeatSet 2 re °F
Test Method Y Post-Test Pitot Inspection {NC=no clunge, D=domaged)
Concurrent Testing (5o 44g 3 Pitot LI Rate Pre:Hi 0@ ¥ Post @ @ 5~
Run# “d in H20@in H20 Le 2 @7 & @ s~
. Operator Qyyel Support  Kliag Nozzle A/A Sample Box _32.7
Temperature, Amb (Ta) 7 Filter ~ A4 HestSet 252 °F
Maistare Tdh Twh Meter Box +F J - dH@ !-Eo/0 Y. 9 &3
'_'Préss., S’taﬁc(Pstat)— o1 Press., Bar (Pb) 30. 3 Meiler ~ Pretest: +U¢H cofm R A inHg
Cyclonic Flow Expected 247¢_If yes, avg. null angle — degﬁs Lea.kCh&ck_ . Postt .0 & cofm 2 &’ igHg
Tr;;:u Snxmum 3: Dry;:::;uu V:Ic;:ig;;nd STACK | FROBE rcﬁ TRAP 7'1.&1;21:@ m Mt:)a-r“ﬂE: vm
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EPA M-23 Field Data Sheet

Client: - Glakin

C

] 13585 NE Whitaker Way
: : Portland, OR 97230 Plant: §2eiile | e
ORIZON Phore (503) 255-5050 Location: $tecle o .
Fax (503) 255-0505 Sample Location: Ol bed
Date - F -0 Probe 357  Cp _:f_g% 5% j’ HeatSet 200  °F
Test Method N Post-Test Pitot Faspection _(NC=no change, D=damaged)
Concurrent Testing Gene Plot Ek Rate - Pre:HE 0 @ % Post &6 @
Run# 73 ‘ ] Stack Dingram in H20@in H20 . e © @£ g @ v
Operator (uy Support  Hldwe . ALT-011 Nozzle A4 Oven “} 2 3 Imp. Outlet 4oy
Temperature, Amb Ta) H7 I Std TC (IDF°F) 7#3 “#S Filter A4 HeatSet Zyo °F
Moisture. Tdb ~—— Twb — Smcchanfumq—S’;ES' Meter Box -H 3 dH@ /. 50/0c Yo, 983D
Press., Static (Pstat)~, '] Press., Bar (Ph) 303 Continuity Chnd@)r], Meter Pretest: , 20 F cfm RY mHE!
Cyclanie Flow Expected 7 s If yes, avg. null angle. ™ degrees v (Leak Check Post: 023 ofm 23 inHg
Trvene | Supling Troak: Dry Gs Mee Velocy flead | Oftfes Freazure | Ovifice Frosure | STACK ]| PRODE | OVEN | GRAP | EMPINGER] METER | METER Pa
FPoint Tima Titoe Feading inKE2) nH10 HI0 Filter Ohutler InlefAvg. Ouley Veomm
Number mit 24 br) aft dPs DESIRED ACTUAL ‘F *F * °F 'F ‘F InHg
C R e L B O e T s
B 2:12 1 617 .06 . ' .
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Field Data Sheet

Client: <t Z=0bn, b

13585 NE Whitaker Way
= Portland, OR 97230 Plant: S&ﬁa% PATA S
HE e Phone (503) 255-5050 Location:  Furigee # 4/
| S—— | Fax (503) 255-0505 Sample Locetlon: oo fe -
Date 2 / 4 ] /7 Probe3S-f (2/5)Cp HLE THent Set S oF °F
Test Method ”/ Post-Test Pitot Inspection ' (NC=ne change, D=damaged)
Concurrent Testing (5257 Pltot Lk Rate Pre:Hi & @G Post > @ €
Run# /~ Steck Diagram in H20@in 120 Lo ey © et
Operator MBanpnrl 7‘3_9 ALT-011 Nozzle — Oven'S1) Imp. Outdlet 774F -
Temperature, Afnbient M) - S Std TC (AD/°F) Filter {3, fxxSS Heat Set o & &7 °F
Moisture =~—— Tdb —— Twb Stack TC (ID/°F)_————  Meter Box 2, dH@ , 8T/ v, 83D
Press., Static (Pstat}) — ™/ Press, Bar (Pb) '30.3 Continuity Check 1 or | Meter Pretest: .50 S cfm /52 inHgp
Cyclonic Flow Expected ? If yes, avg. null angle_. deprees Leak Check Post: ¢« €62, ofm /¢~ inHg
n:::f S:L;:ing t_:rx:: D.—,-Ria:]nw;m an:“dgzﬂud Dﬂﬁi;uﬂl’;g:m ﬁ;:;mm STACE. | PROBE c::;EmN mﬁiﬁ' m bm vr::;
Nezmber i ?nt): (24 hr) n;ﬂ) (d]’s)) DESIRED A(’:TUAL F ® F F B 4 i InHg
dr (Vn! dH) (T2} {Tp) {To) - (Ti} A:g_m m{!ﬂt! Fv}
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Sample Recovery / Moisture Catch

Saint Gobain Feb. 08 2011
Fumace #4 PS
Exhaust 4212
mew
Definitions ~ Symbol Units Run 2 Run 3 Run 4
Impinger Contents
Impinger, Contents,Condensate & Rinse
Impinger, Contents & Condensate g 538.00 534.00 538.00
spg (¢/ml) Impinger g 30400 30600  306.00
0.99823 H20 ml 200.00 200.00 200.00
Condensate g 34.35 28.35 32.35
Silica Gel Impinger Final weight e 52600  530.00  530.00
Initial weight £ 520.00 520.00 520.00
Gain E 6.00 10.00 10.00
Total Moisture Gain Condensate + Silica Gel gain g 40.35 38.35 42.35
Ve Net Moisture Gain mi 40.43 38.42 42,43
General Remarks Sample Appearance
Container Marked
pH of Condensate
T3
Horizon Engineering

Saint Gobain Furnace #4 08-Feb-11

3/21/2011 12:54 PM



Sample Recovery Worksheet

13586 NE Whitaker Way « Poriland, OR 87230
Phone (503) 255-5050 » Fex (503) 256-0505
wwaw.horlzonengineering. com

Client & Source: 54. Glohia - '5400k H#F 4 . TestDate: 2-5-/
Sample Location: gyl let Initials: Svsef + &hyr

53 5
Balance Calibration (1000, 500, 200 g) Sy |
Need one per each 3-run test /6%95 /j/@B / 9@ Sy 77 ;’)}/
IMPINGER CONTENTS | RUNZL RUN # 5 mauwé’r 4 ¢
Container, condensate & rinse, grams :
Container & condensate, grams 538 S3y £33
Empty container, grams 304 3¢ 2%
Initial volume, mi &5 '9@@ ?00 =&
Initial contents ,fif‘; : /éé H.0 1708 N
Initial concentration 32 : )0 Z loo /s loe 4,
Net water gain, ml 24 A £

Condensate appearance
Level marked on confainer
pH of conderisate | )

Rinsed with o~
Solvent Name and Lot No. \

Solvent Name and Lot No.

SILICA GEL (w/impinger, top off)

Final weight, grams 5&[/ 30 53
Initial weight, grams A 520 v B20 520
Net gain, grams | @7 //9 /SO

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS '

Front fitter number - \
Front filter appearance \\\ ——— >
Back filter number

Yo | 3& 7

Air Poliution Emission Testing




Traverse Point Locations

Saint Gobain Feb. 08 2011
Furnace #4 PsS
Exhaust 4212
EPA 1 mew
Quter Circumference Co in
Wall thickness t in
) i Do
INSIDE of FAR WALL F in 4325 .
to QUTSIDE of Nipple T ¢ Distubance
INSIDE of NEAR WALL N in 3 At Purl
to OUTSIDE of Nipple
STACK WALL to Nt in e s
to QUTSIDE of Nipple F
DOWNstream Disturb A in 144.0
UPstream Disturb B in 204.0
Inner Diameter Ds in 40.25 B
Area As sqin 1272.4
DOWNstream Ratio A/Ds 3.58
UPstream Ratio B/Ds 5.07 Flow
Minimum #Pts (Particulate ) 20
Minimum #Pts/Diameter 10
Minimum #Pts (NON-Particulate)} 16 Up Steam
Minimum #Pts/Diameter 8
Actual Points per Diameter 12
Actual Points Used 24
Trav Fract Stack Acinal Nearesi Adjusted Traverse Traverse
Pt Stk ID ID Points Points Points Points
#No ® Ds)  (Dsxf) (TP) (P+N) (TP+N)
1 2.13% 403 0.9 0.875 i 4 4
2 6.70% 403 2.7 2.75 2.75 575 53/ 4
3 11.81% 403 4.8 475 4.75 7.75 73/ 4
4 17.73%  40.3 7.1 7.125 7.125 10,125 101/ 8
5 25.00% 403 10.1 10.125 10.125 13.125 131/ 8
6 35.57% 403 143 14.375 14.375 17.375 17 3/ 8
7 64.43% 403 259 25.875 25.875 28.875 287/ 8
8 75.00% 403 30.2 30.25 30.25 33.25 331/ 4
9 82.27%  40.3 33.1 33.125 33.125 36.125 6 1/ 8
10 88.19% 403 35.5 35.5 355 38.5 g1/ 2
11 93.30% 403 37.6 37.5 37.5 40,5 40 17/ 2
12 97.87% 403 394 39.375 39.25 4225 42 1/ 4
Horizon Engineering
3/21/201112:53 PM

Saint Gobain Furnace #4 08-Feb-11
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Calibration Information
Meter Boxes
Calibration Critical Orifices
Standard Meter
Pitots
Thermocouples and Indicators
Nozzle Diameters (See Furnace 3 Field Data Sheets)
Barometer
Calibration Gas Certificates
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Post Tpst MS5 Meterbox Calibrations

Method EPA M-5 #7.2 Date| 2-49- 1/

Location (Hpéizem  Shop Pb=| 3Jo.2 (in Hg)
Meter Box 19 Ta=| S5 (oF)
Meter ID NA .

Calibrated by| Dusein Leak Check

Rate! 0.000] | ....liIn/min
—

Fleld  Meter | Time
VAC |Critical | K dH | Meter | Tdi Tdo | ¢
(inHg) | Orifice inH20 (t3) (oF}  (oF) { {min)
inigal 539,500 57 157
Final 16 |55 [ H6222/-R |Fom 357 7 55 /0.0
Initial SHEL3ET | S 5¢ /)
Final | ) J\l/ | (551, 355062 |55 |70
Initial £5)1. 855 (62 | &%
Final v "F & A

*If the box leaks or doesn't calibrate for any reason please let report writer know ASAP and document lt
Be sure to update new K values from annual calibrations when entering data into spreadsheet.

**You must collect at-least 5-cuft. .
wEar post-test calibrations in field (New 10.3.2, 0ld 5.3.2) Select orifice nearest to operational conditions

Make 3 runs of § cuft sach.

Comments:

Method EPA M-5#7.2 Date| 2 -9-1/]
Location. [ Herizee <), p Pb= so.=  |(in Hg)
MeterBox | # 3 Ta= 5 |(oF)
Meter ID A

Calibrated by|  Qusoim Leak Check ,

000 [L) ra |in/min

Fieild Meter | Time
VAC |Critical K dH Meter Tdi Tdo f
(inHg) ¢ Orifice inH20 (ft3) (oF) (oF) | (min)
el I L5500 |26 176
Final |6 158 L4500 1.2 [p92.267 [ €65 Tee 1//:0
initial 692,267 58 | 56 /3
~ Final [( B ] | 00,035 | 6/ 5’; - O
Initial ' 700 ,0%5 1 () £
Final A4 “[/ \b ) 5. 3162] 63 lc9 1!7.0

*If the box leaks or doesn't calibrate for any reason piease let report writer know ASAP and docurment it.
Be sure to update new K values from annual calibrations when entering data into spreadsheet.

**You must collect at least 5 cuft.
***For post ~test calibrations in fleld (New 10.3.2, Old 5.3.2) Select orifice nearest to operational canditions

Make 3 runs of 5 cuft each,
Comments:
80
Post Test MB Cal. WB1 Horizon Engineering 03/03/08 2:57
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13585 N.E. Whitaker Way = Porfland, OR 97230
Phone (A03)255-5050 « Fax (503)255-0505
www.horizonengineering.com

Standard Meter Calibration

1D # 2299046

Northwest Natural, Gas Meter Division
6/23/10

HEW METER NUMBER Isms I PERE B {Néﬁﬁ,‘ﬂ“ T T T T WpEX READING
SET
_crange [ [ oW METER HUMBER SI7E LD PERE £ OLD EATS OLD INDEX READING
removaL] )
SERVICE ADDRESS SPACE DR APT NO. iy
Horizomm Etngineerinag
METERLEFT | EQUIP LEFF CURB LEFF CUST VAIVE LocC. INS. 8s. BYV. FOL
ON | OFF on | OFF oN | oFF on | oFF J [ L
GREENTAG | YELLOWTAG | TED  WOT TR 8.5 INWC @ 130 CRil 28 OVER 218
Es l NDJ Yﬁi[ NO TIED PRESSURE
. 3 N
REMARKS VWhotevy  “dested ot B Yo Yaltes Q_if_\_{\,fu
A 4 ‘
Compleied By: '
METER | VWRONG INDEX
SAMPLE SIZE IMPAIRED
1 2 3
DA%GE LEAK | SET WRONG
7 B 14
OTHER  |CORROSION| NO USE | PCC
18 70 21 24
F-B735 METER RECORD (Rev 0807)
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Pitot Calibrations

Moithod:  #2 5ec A WT Locallan: __Whiisker Shop
Pitot Daie Cp 5 Phot Dale <p E) Pliot Data Cp 5 Pitot Date Cp
Tested TJesied Tested ‘Tesied
31 8/1872010 0.51562 oner010 08117 0.007]4-1 A-7 /2872010 0,78953 L
3-2 B/25/2010 0.8232 8/16/2010 0.8351 D.006)4-2 14812010 0.8291 C.003)4-8 912812010 0.8047 0.006
3-3 9262010 0.8280 9/25/2010 0.B281 0.002}4-3 171272011 0.8408 0.003]4-9 /2612010 Q.8393 0.006]
3-4 B/16/2010 0.5128 9/28/2010 0.8053 0. -4 8/24/2010 08218 0.001{4-10
36 97952010 0.8106 0.005¢4-5 8/28/2010 G.8036 0.002{4-11
36 8152010 G.0031 0.004]4-8 1182010 0.8120 0.006(4-12 9/26/2010 0.6148 0.004
3.7 2/18/2010 kBZTJ 9/16/2010 0.5074 0,004/ 4-13 8/24/2010 0.6163 {1001
DpP Cp o5 AvaCp B} CpP Dps Cp ds Aves Cp [
J-Tmu! <(.01 (P-Type)  (S-Type) <0.01
HMEW > 0.300 0.8176 0.002 0.8952 0.008]
Slatus Pass 0.600 0.0269 .Mz Status
Dale 8M16/2010 0.950 0.8013 0.014 Ear.e
Testor pt esler
MEW 32 0.340 0.500 08164 0.007 0.8232 0. 4,2 0.280 0.400 0.8283 0.001 08241 0,003u
Hsm!us Pass 0.590 0.850 0.8248 0.002 Statug Pass 0.65) 0.780 0.8260 0.003
Daie 972512010 1.050 1.800 0.8283 0.005 Dale 11/8£2010 0.820 1300 0.8328 0.004
Taster rh Tester PT
HMEW 33 @.310 0.440 0.8310 0.002 0.8290 0.001 4-3 0.350 0.450 0.8357 0.004 0.8408 0.003]
Stalus FPass 0.580 0.830 0.8276 0.0M1 Stalus Pass 675 0.830 0.8434 0.003
Oate 8/26201D 1.050 1.500 0.8262 0.001 Date 1122011 1.050 1.450 0.0425 0.002
[Tesior ph Tesier PTH
MEW 34 0.340 0.500 0.5164 (.004 0.8128 D.OD3| HEW 4-4 0.310 0.480 0.8217 0.000 0.8218 0.001
Slalug Pasa 0,560 0.840 0.8083 0.005 Stalus Pass 0.67¢ 0.870 0.8228 0.601
Cate S1E2010 0.980 1.450 0.8138 9.001 Dale /2472010 1.100 1.600 17.6209 0.0
Tasler pt ester ph
4-5 0.340 0.520 0.8005 G.003 0.80356 0.0023
Slatus Status Paas 0.540 L.620 0.8034 0.000
Data Date Z8r2040 0.930 1.400 0.8062 0.003
Tester Tester pt
45 0.330 0.480 (209 0.009 08120 0.008]
Stetus Sintus Pass 0.620 0.820 0.8127 0.001
Date Pata 13/812010 0.820 1400 0.8025 0.010
Teatar Toster PT
MEW 37 0,300 0.430 0.6269 0.000 0.8273 c.0Nn 47 0270 0.420 0.7938 0.002 0.7953 D.OOQH
Status Passg 0.530 0.760 0.8257 0.001 Status Pasa 0.660 0.840 0.8083 0.013
Date an&2He 0.880 1.400 (.8283 0.001 Date 97282010 0.940 1.500 0.7837 0.012
Tesier pt Tester PT
MEW 3-8 0.310 0450 0.8217 a.0t0 ngau? 0.007] 48 0.330 0.610 0.7884 0.008 0.8047 U.Gl}ﬁi
Status Post 0530 0.790 0.8109 0.001 Statrs Pars 0.610 0.760 0.8110 0.00%
Date SHER010 0.820 1.400 0.8026 0.009 Date /2872010 0.930 1.400 D.BDEY 0,002
Tesier pl  Tester pt
MEW 39 0.320 0.440 0.8443 1.009 0.8351 0.005|MEW 4-5 0.270 0.380 0.8346 0.005 0.8393 O.Dﬂsﬁ
Statun Pass 0.580 0.820 0.8326 0.002 Status Pass 0.520 0.730 0.8358 0.004
Dale BABR20MD 0.0980 1.400 0.8283 0.007 Date 9/28/2010 1,100 1.500 0.8478 G.009
Tastar pt Testler ph
MEW 310 0.320 0.460 0.8267 0.002 0.6201 0.002
Slatus Pnsg 0.840 0.910 0.8302 0.002 Status
Dale 92512010 1.050 1.500 0.6263 0.000 Date
Tegter ph Teater
MEW 11 0300 0.460 0.7905 0.008 0.8053 0.00
Siatus Post 0.680 0.880 0.8037 0.002 Siotus
Daie 22572010 0.910 1.3%0 0.8128 0.007 Date
Testar sh Tester
MEW 512 0,320 0.470 0.8168 0.008 0.8106 0.00HMEW 4-12 0.268¢ 0.420 0.8083 0.007 0.8148 0004
rsmms Pass 0.560¢ 0.850 0.8036 0.007 Status Pass 0.570 0840 0.8185 0.001
Date 9116/2010 0.540 1.400 0.8112 0.001 Cate 8/26:2010 1,100 1,600 0.8209 0.008
Tester P [ Tegtar ph
JmEw 313 0.200 0.480 0.00083 0.005 3.8031 Q.004{MEW 413 0.320 0470 0.8169 0.002 0.8153 .001
Status Pazs 0.680 0880 0.8057 0.0 Status Pess 0.660 0.550 0.54% 0.001
Oate 91672010 0.840 1.480 0.7971 0.008 Dain /2472010 1.150 1.700 0.8143 0.001
Tesier pl Tesiar ph
WMEW 314 0.28% 0.440 0.8037 0.004 0.B074 0.004)
Statua Pass 0.580 0.680 0.8130 0.008 Slatus
Cale 81512010 0.860 1450 0.8055 0.002 Dais
[Tesier pt Tosier
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Pltot Calibrations

Holhod: 2 nag 4 WT Locatiorr  Whiloker Shap
Pitol Datd Cp 8 Flict Dale Cp ] Puot Dale B
Tesivd Tasted Testod
SE——
151 15-11 42010 o.82T8 [iX 61 GrrEr20in
52 5-12 25010 0.8288 0.00]6-2 G1O/2010 0.005)
5-3 513 /162010 08430 0.008[8-3 BHEZ010 0,004
54 onsrza10 08362 00061514 BAE2010 D.8310 0.0036-4 0.00
55 252010 0.6207 005 5-16 on52010 05384 2.004)6-5 W1B/2010 O.DD;‘
58 2152010 0.E0Z7 nﬂa 5-16 82010 0.8125 0.coH8-0 w2010 0.005)
&Y 142010 06407 00041517 71 92412010 0.003
5.8 wzareo 0 g3t 0.006(5-18 HIER050 0306 0,008 7+2 Bras200 0.001
o0 WZE2010 0.0268 0.008|5-18 7-3 2,003
5-10 815/2000 08125 .00 -4 26£2010 0.007
[ DrS 7 [ Ave Cp E s
[P-Tyoo)  (STyve) . <0.01 <0.01
MEW 3] 0.005]
Slolua Elatua Pass
Dato Daota 92572010
Tasler [Taslo! ph
'
REW 62 030 QAT 0.52p0 o.ood 0.8264 0.002]
Slalus | Blajus. Pasz D.G40 [Xoro] 0.8757 0.0
Dalo Dats Hez010 Q.57 1.500 G4 0.002
[Tesiny Tastor pt
MEW 43 0.320 ©.E00 0.8040 0000 0.8100 0.00%)
Stnlus Statuz Poss 0.E00 0.600 08018 D.008
Date Datn 12010 0.970 1.400 0.6241 0.014
Toaln: Tosicr pt
64 0.220 0.450 08348 o.001 C.B3G2 o
Slntus. Pass 0620 0.350 0,8455 0.000 Biatus
Date DAY 0.010 1.300 0.8263 0.808 Dale
Testr [ WJToslnr
MEW 56 0.320 070 Q.8160 C.004 Q.6207 D MEW :2:] 0.340 0.538 0.702¢9 Dooy 07697 9.005)
Statusg Pozs D.G40 0.930 0.8188 0.004 Slols pass 0500 .85 0.B051 0.008
Dslo w252010 1.050 1.500 0.82683 0.005 [Data ®16/2010 o.oa0 1.600 0.6002 000
Texdgr ph Taster =8
NEW 56 0310 0480 0.8127 0.017 0.8027 0.007|MEW :21] 0.270 0.38D 0.6346 0.001 0.B332 0.003)
Ginlus Paga D.5G0 0w 0.7028 0.010 Slaluz Pasa Q.B50 .70 0.5367 0,004
Dale HMERD 0.920 1.400 08025 0.000 Dala BREZ00 0.K¢ 1.300 0.8263 G065
Tortor pt Toster
57 0.350 D.480 0.6486 0.001 0.8402 0.004|MEW 71 0.310 0450 0.e17 0.002 0.8160 oo
Elotuz Pags Q6B 0.754 D.8558 0.005 Slatuz Paxs 0540 D840 0.5169 130 1-k]
Data 147010 o.cag 1.350 ©.8435 0.005 Cata L7210 1100 1.600 0.8209 0.00%
Toster pt Tesler h
MEW &8 o320 0.450 0.B348 0.005 o.o302 0.0OGIMEW 7-2 (130 0.440 0.8037 0.007 0.8112 0.005|
Slnlus Posgs 4620 0.co0 0.E217 0.008 Stalus Pasa 818 0.500 0.8160 C.004
Onta 872472010 1100 1.850 Qe 0.004 Dale W2EZU0 1.050 1560 D834 0.004
Toslar Teslor
HEW 5-9 D270 0.3 0.B237 0,003 O H268 0.005
Haluz Pass G600 0.E70 o 0,004 Snfus
Data B2E2010 1.100 1.550 0.8350 ¢.007 Dato
Tasler #h Teslor
510 0.280 0.430 07863 0.014 0A125 C 0O MEW T3 0,2G% 0460 Q.78G1 ¢.009 0.7952 0005
Slnofus Pass 0550 0.810 PX:vxed a.011 Status Pesa 0.820 a.680 0.7958 0.000
Cate 2152010 0.B50 1.400 0.8158 0.003 Dato 2572010 0.5 1.500 0.8043 0.0a9
Toalar o Teator ph
E+i1 032ic 0.440 0.8310 0.003 [X: rrgt) 0.D04
Slatus Paoss 520 o629 [1E:x3]0) 2.003 Etntua
Data 8142010 C.530 1.350 aB217 &.o08 Dato
Tesler pl ' [Tealer
MEW 612 0200 0410 0.8376 0.004 0,m60 0.DOMEW 78 0.z82 0430 0 TeE2 Q002 1) C. 005
Slatus Foss o810 0.B50 08387 ©.002 Statua Prss 0600 [eX i) 0.8083 0.003
Chte W2E2050 0.870 1.350 0.8302 G.002 Dalo WZSR0I0 1.000 1.550 L7652 0.008
Tealor ph Teslar
MEW 513 0210 0.440 oEM0 faz 0.8430 0.00BIMEYY 77 0.470 foso 0.6354 0.001 0.8247 0.004)
Status Pazs 0570 [N ri] 0.B518 0.008 Blotus Paza 0670 0.03¢ 08403 0.006
Dalp BMEZ010 0.850 1.300 06453 0.003 Dala Q242010 1.050 1.500 0.8283 0.008
Taster = Toster ph
MEW 514 0.300 .40 0.826¢ 0.0G4 0.6310 O.QGJJHE\N 7-8 0.300 C.430 oe7s 2.003 0.B144 0.0
Status Pozs 0560 0760 [1):k~1 G.003 Slatus Paga 0,580 G.B4G D R2ZG Q008
Dala BIERMO 0.680 1.400 05325 0002 Data 0NE2010 0.580 1.500 0.5043 aon
Tagter [Tosinr pl
MEW &5 0.300 0.420 0.B367 0.002 0.8301 O.004| REWY 78 o.7320 G6.AB0 0.8348 0004 0.6383 0.003]
Status Pasz 0.540 0740 0.B457 0.007 Slols Pags 0.820 0720 0.6413 0.002
Dals PHERMO 0.950 1.250 0,630 0.004 Dnio BHEZ010 0840 1.340 0.B518 0.002
Tester Toster pL
HEW E-16 0.280 0.430 o760% 0.0%4 0.8125 0000 REW 7-10 2860 0.250 0.B386 a.002 0.5404 0,065
Stabug Pazs 0.EB0 .10 08232 oot Slatus Pacs 0.640 0.760 nEM5 0.c08
Daly BHEZ010 0.650 1400 0.8185 0.003 Cate BRIZH0 1400 1500 0.8478 0.007
Teater gl Tesinr
711 0.435 0620 0.8387 .00 2808 0.003
Slalus Status Pacs 0.0e0 0.835 0.8443 Q.005
Dato Delo 11422010 1.050 1.470 0.5367 0.003
Tosler Taslar JL
M EW £-10 o0 0.420 0.8257 0.006 O BI0E 0.008| MEW 712 0.200 0.420 0 B387 0.000 0.8368 0.c0o9
Slaluz 3 0640 o7H 03185 2012 Status A.670 0.800 0.8357 oot
Date BAERGIC 1.000 1.400 C.B357 0.008 Coln 2ena 0.930 1.300 0 BIT3 0.001
Taslar F’nsler
Alcoa-1 o318 0.464 0.8185 0.001 cezil 0.002
Stetuz Stmium Pasz 0540 0750 G.BIRS 0.003
Dale Dato 1044110 [13-3 14 1.0 0.6251 0,004
Testor roste
Alcon2 0.335 QAGD 0.844p 0.008 C.B367 0.007|
Stalus Paza o0.610 0,B5D 0.8387 0002
Caty 100410 0.620 1320 D.0285 2.010
)'TBSI& JL
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Pitot Calibrations

Mathod:  #2 secd WT Localion:  Whitaker Shop
Pitat Data Cp 5 PFilot Date Cp
_ Tested — Tenied
2252010 X 005} Ga~d 9162010 0.8378 S282010 . 9/25/2010
-2 S/25/2010 0.8324 0.003f Gs~1 9/15/2010 0.8257 8126/2010 0.8382 0.005J5R-48 8/26/2010 00428 0008,
-3 9/18/2010 0.8322 0.010) G2 02512010 0.8287 BI2512010 0.8280 D.OD4JSR-4BA W26/2010 0.8356 0.007
354 9/25/2010 0.6240 0.005{6s-2 8182010 0.8314 8/182010 0.6329
ds-1 9116/2010 0.8355 0.008]6p~4 8/16/2010 0.0376 815/2010 0.8070
Sa-1 8p15/2010 0.8205 0.00]6s-6 9252010 0.8280 9£25/2010 0.8032
55-2 /262010 0.8417 0.006(65-6 8/25r2010 0.B286 11/8/2010 0.81E9
9/16/2010 6/26/2010 0.6243
Cp ds Ave Cp DpP Dps Cp es Ave Cp 5
L (P-Typs) _ {S-Type <0,01
351 . 0.8413 0.003 0.8387 0.C05(MEW  7s-1 330 0470 0.8286 0.001 0.6269 0.000,
Statun Pass 0.560 0.770 0.8443 0.006 Status Pass 0.6%0 0.870 0.8280 0,000
Cale 82512010 0.850 1.350 0.8305 0.008 Data 972512010 1.080 1.600 0.6263 0.001
Tester ph Tesier rh
3s-2 L340 0.480 0.833 0.001 0.8324 .CO3MEW 8s-2 G.350 0.480 0.8454 0.007 0.8382 0.005¢
Pass 0.670 0.840 0.B36 0.063 Status Pass (0.500 Qa.700 0.8367 0.001
Q12512040 1.050 1500 0.828 0,004 Date 812512010 0,980 1.400 0.8325 0.005
rh Tesier ph
3s-3 0.300 0410 0.847 0,015 ¢.8322 0.010IMEW 1081 0.300 0.430 0.827 0.001 0.62680 0.004
Pass 0.580 0.820 0.823 0.000 Status Pass 0.560 0.810 0.823 0.085
81512010 0920 1.350 0.817 0.015 Dats U26/2010 1.100 1550 0.834 0.006
o ester ph
-4 0320 0.470 0.817 0.007 0.8240 D05 MEW 1151 0,340 0.470 0.842 0.009 0.6329 0.010
Paso 0.600 0.880 0.827 0.003 Status Pass 0610 0.850 0,038 0.006
2812040 1.050 1500 0.a28 0.004 Date 9162010 0.8%0 1.460 0.818 1.015
ph Tester pl
4s-1 0.2300 0.410 0.8468 0.011 0.8355  .00BIMEW 14g-1 0300 0.450 0808 0.0 0.8070 0.002
Pass D570 0.800 0.8357 0,000 Statun Pass 0.660 0.840 0.808 0.001
9/15/2010 0.970 1.400 8241 o.011 Dale o416/2010 0.850 1.600 0.804 9,003
pt Testar pt
5s-1 0.360 0.530 0.8169 0.005 0.8208 009 MEW 146-2 0.320 0.480 0.808 0.005 G.B032 0.003
Pass 0.540 0.780 68345 0.014 Statua Pass 0.640 0.980 0.800 0,003
916/2010 0.840 1.400 0.8112 0,009 Dale B26/2010 0,950 1,450 0.801 0.002
pt ester ph
652 0.2%0 0.440 0.8037 0.008 08117 HT-4 0285 0,400 0.806 0.010 0.5158 0.007]
Pass 0.630 0.940 0.8105 0.001 Status Pass 0.550 0.810 0,818 0.000
912512010 1.100 1.600 08208 0.008 Dale 1178/2010 0.940 1.350 0.826 0.010
ph Testar pl
583 0.230 0.410 0.6326 0.chz 0.6348 002 MEW SR-18 0.320 0.460 0826 0.001 0.8243 D.DDBJ
Pass a.540 0.760 0.8345 0.000 Statug Pests Q.500 0.850 0832 Q.007
9ME2010 0.53p 1.300 0.8372 0.003 Dale 8/25/2010 0.850 1400 0.816 C.000
pt Tester ph
554 0310 0.440 0.8310 0.007 0.8378 O0S{MEW SR-26 0330 0.490 0,812 0,008 0.8200 0.0DGJ
Pass 0.600 0.850 0.B31B 0.006 Statys Pess 0,630 0.820 0.818 0001
9162010 0.860 1.306 0.8507 02.013 Oats 282010 1050 1.600 0.628 008
pt Tester  ph i
6s-1 0310 0.440 C.6310 0.005 0.8267 0.00B|MEW SR-48 0.310 0.470 0.804 0.008 08128 0.006]
Pags 0.560 D.830 0.8132 0.012 Status Pass 0810 0.880 0.820 0.007
9162018 0.820 1.300 0.8328 0.007 Dratp 82512010 1050 1.650 0.a15 0.002
pt Tesier ph
65-2 0320 D460 0.6257 0.004 ©.8297 L D04JMEW SR-4BA 0.2680 0.400 0.828 0.008 0.8366 0.007]
Pass 0.850 0970 0.8350 0.005 Statug Pass 0610 0.860 0.834 0.003
87252010 4.050 1.600 0.8283 0.001 Date 82612010 1.100 1.500 0.848 0.011
ph Taster th
653 0,310 D460 0.8217 0.010 0.8314 0.008
Pacs 0.580 0.810 0,8317 0.006 Stotus
81672010 0.860 1.350 0.8348 0.003 Date
pt Tastar
MEW B5-4 0.340 0.480 0.8332 0.004 DB37E 0.003)
Status Pass 0.650 0.760 0.8422 0.006 Status
Dale 9/15/2010 0.830 1,300 0.8373 0.000 LD&L&
Tesier pt ‘gster
MEW 85-6 0.34¢ 0.480 0.g247 Q.003 0.8280 0.002]
Pass 0.620 0.880 0.8310 G002
825210 1.050 4.500 0.8283 0.000
855 0.320 0.A80 0.8267 0.003 0.8286 0,002
Pass 0.600 0.850 0.8318 c.003
82512010 1.050 1.600 0.8283 0.000
ph
Horlzoo Engineering

Sept_2010_Report Cals 2172011 6:23PM
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Thermocouple Calibrations

Testers: Location: Horizon Shop
Amblent Heated
Meterbox Standard, F Measured, F Difference %| Standard, F Measured, FDifference %] Amb. Heated
1 In 55.0 55.0 0.00% 236.0 233.0 0.43% pass pass
16111 Qut 55.0 53.0 0.38% 251.0 249.0 0.28% pass pass
2 In 55.0 86.0 -0.19% 267.0 283.0 0.55% pass pass
11011 Out 55.0 55.0 0.00% 248.0 251.0 -0.42% pass pass
3 In 55.0 55.0 0.00% 253.0 2480 0.70% pass = pass
110141 Out 55.0 55.0 0.00% 241.0 245.0 -0.57% pass pass
4 In 640 64.0 0.00% 137.0 137.0 0.00% pass pass
1/14/11 Qut 64.0 63.0 0.19% 148.0 149.0 0.00% paes pass
5 In 5.0 60.0 -0.18% 2150 213.0 0.30% pass pass
173711 Out 59.0 60.0 -0.19% 206.0 207.0 -0.15% pass pass
6 in 59.0 60.0 -0.19% 263.0 262.0 0.14% pass pass
/3111 Cut 60.0 62.0 -0.38% 272.0 272.0 0.00% pass pass
7 In 59.0 60.0 -0.18% 246.0 247.0 -0.14% pass pass
1/3111 Out 59.0 60.0 -0.19% 244.0 243.0 0.14% pass pass
B )] 59.0 60.0 -0.19% 143.0 141.0 0.33% pass pass
1/3M11 Out 59.0 60.0 -0.18% 144.0 1440 0.00% pess pass
9 In 58.0 58.0 0.00% 229.0 230.0 -0.15% pass pass
11311 Qut 58.0 58.0 -0.18% 250.0 251.0 -0.14% pass pass
10 In 59.0 59.0 0.00% 367.0 370.0 -0.36% pass pass
1/6/11 Out 58.0 50.0 0.00% 367.0 358.0 1.00% pass pass
11 In 61.0 62.0 -0.19% 127.0 129.0 -0.34% pass pass
114/11 Out 61.0 62.0 -0.19% 116.0 115.0 0.17% pass pass
12 in 0.00% 0.00% pass pass.,
date Out 0.00% 0.00% pass pass
13 In 60.0 61.0 -0.19% 290.0 293.0 -0.40% pass pass
1M7M1 Out 60.0 61.0 -0.19% 290.0 289.0 0.13% pass pass
14 In 55.0 57.0 -0.39% 253.0 256.0 -0.42% pass pass
1/6/11 Out 55.0 54.0 0.19% 246.0 249.0 -0.43% pass pass
18 In 57.0 58.0 -0.19% 269.0 271.0 -0.27% pass pass
110/11 Out 57.0 57.0 0.00% 241.0 238.0 0.29% pass pass
20 In 5.0 NA NA NA
113111 Out 59.0 53.0 0.00% 251.0 248.0 0.42% pass pass
21 In NA NA NA NA
111111 Out £9.0 59.0 0.00% 254.0 252.0 0.28% pass . pass
Ambient Hested

|_iter Meter Standard, F Measured, F Difference %| Standard, F  Measured, F Difference %] Amb. Heated
15 In 0.00% 0.00% pass pass
date Out 0.00% 0.00% pass pass
16 In 58.0 60.0 -0.39% 267.0 268.0 -0.14% pass pass
2/211 Out 58.0 59.0 -0.19% 263.0 263.0 0.00% pass pass
17 In 58.0 59.0 -0.18% 205.0 205.0 0.00% pass pass
2/2/111 Out 58.0 £9.0 -0,19% 229.0 230.0 -0.15% pass pass
18 In 58.0 50.0 -0.19% 230.0 220.0 0.14% pass pass
22111 Out 58.0 58.0 -0.19% 231.0 232.0 -0.14% peEss pass

Horizon Engineering ‘ 25
Meterboxes Jan 2011 3/3/2011 1:13 PM



Thermosouple Calibratizns

Personnal: JlL. Locatlan: Horizon Shop
Ambient Hested lce
Dale Standare, F  Measured, F Difference % | Standard, F Measured, F Difference %| Standard, F_ Msasured, F_Difierencs %
Sample Box - implnger out .
-01] /1872010 711 718 -0.09% 3 x 38.8 41.2 0.32%
-02| 9/18/2010 71.3 718 -0.68% b X 434 448 -024%
|-03] 8M18/2010 71.3 70.7 0.11% X x 36.5 37.4 -0.18%
-04{ 9/1872010 70.1 70.5 -0.08% x X 35.8 34.9 0.14%
|-05| 81812010 85.9 68.6 0.28% X X 45.3 45.3 0.00%
106] 11/1272010 60.0 69.0 0.18% X % 35.0 33.0 0.40%
1-07] 9182010 74.8 73.9 0.17% % X 48.6 40.3 0.14%
1-08] 1111272010 56.0 §59.0 -0.18% X % 35.0 35.0 0.00%
1-08] 2h18/2010 71.0 70.6 0.08% X X 38.3 36.9 028%
10| =/18/2010 709 71.4 -0.08% X % 449 43.7 0.24%
14} 8/18/2070 71.0 714 -0.02% X x 39.8 37.5 0.46%
l-12] smM8&2010 69.8 €9.8 0.04% x X 48.2 46.7 0.30%
-13} 9r18/2010 703 70.6 «0.04% X x 308.8 37.9 0.34%
1-14] 1111272010 67.0 §8.0 -0.19% % X 34.0 34.0 0.00%
1-45) 9/18/2010 7.2 71.9 -0.13% X x 414 39.86 0.30%
i-16] 14/12/2010 57.0 £8.0 -0.19% % ® 24.0 34.0 0.00%
1-47] 91182010 71.1 70.9 0.04% X X 43.5 46.1 -0.32%
Sample Box - oven .
017 8/18/2010 70.9 701 0.16% 282.3 259.7 0.36% x X
018| 81872010 71.0 0.4 0.11% 253.7 260.4 0.468% ® x
o01g| B/18/2010 71.3 70.7 0.11% 238.9 240.4 -0.21% x 3
0zo| 982010 €9.8 68.3 0.08% 2i8.8 221.3 -0.22% X %
156] 9182010 70.4 69.7 0.13% 223.6 21948 0.66% X X
172]| 811872010 76.4 78.1 0.18% 214.8 214.3 0.08% x X
173 11122010 80,0 59.0 0.18% 245.0 244.0 0.14% x X
184} ©/18/2010 71.2 70.1 0.21% 203.8 202.5 0.20% X x
185] 1112£2010 60.0 50.0 0.18% 205.0 205.0 0.00% * X
188] ©/1872010 70.9 70.2 0.13% 215.2 2138 0.18% X X
187| 9/18/2010 711 70.5 0.11% 200.6 208.8 -0.18% X X
188| 9/18/2010 70.9 76.1 0.15% 263.7 201.4 0.32% X X
189| ©/18/2010 70.7 7.3 -0.11% 2141 21563 -0.18% X x
180| #/18/2010 70.3 69.5 0.16% 257.6 252.6 0.71% X X
229 0.00% 0.00% X X
230) 111212010 60.0 50.0 0.19% 2410 250.0 -1.28% X X
azv] e/18/2010 711 70.3 2.15% 205.9 2013 -021% x %
828) 14/12/2010 60.0 60.0 0.00% 248.0 243.0 0.43% % X
320| enas0i0 60.2 69.7 0.16% 2335 238.1 -(1.28% X X
331] 9182010, 71.3 70.2 0.21% 253.4 258.9 -0.48% X X

Horizon Enigneering

Thermocouples Jung, Sept 2010.xls
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TELEPHONE 254-5524 (snca cooe 503 e
N B
SIE3E MLEL 1477w AVERUE L3 P.O.BOX 20118 0 PORTLAND, OREGON 7220 s

CERTIFICATE

FOR
Altek Calibrator

Series 22 el

1y
Serialff 10663701

Tt

Submitted By

Horizon Englnegrigéﬁﬁj JN;
e S S S i
13585 NE Whittake’r%ﬁ“af Ade
Portland, OR 97230 .- L5 i?\
HE
Test BError Test Error Certified By:
0°F +.4 300°F 4.6 Gordon Model
50°F +.4 : 350°F% +.6 5050 Serial#
100°F +.4 400°F +.7 10270 Resubmssion
150°F +.5 450°F +.6 Date: 10-30-10
250°F +.7 500°F +.1
T aveurney shded on this cenificate Is truceable do the NATIONAL WSTITUTE OF STAND-
ARDS through certilication decignents oo Tile in the Metrology Laboratory of the Grant
Falgel Cuampany.
Test Conditlons : Authorized Signatures
AMBIENT TEMP.: 68°
' PERFORMED BY: / @

REL, HUMIDITY: 56%

DATE: 7-1-10

REPORT NO.: - | ;
e 1062 APPROVED BY: gﬁé’) 50%0{

SERVICE ORDER: 20756

P.0. NUMBER: RESUBMISSION DATE:  /—1~11

A Satisped Customer is Our First Consideration
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TELEFHDENE Z284~6852« (Anca oot soal —_ Qv.n
SO33 N.E, 187TTH AVENLE L] F.D.BOX 20118 ] FORTLAND, DREGOM 72Z0 < —‘;‘,.4
Taw
L g;{-‘i ‘E:":} b el ‘;7} ;-V{j
FOR 1%"- ) ‘ /r‘}q
Ao
Altek Calibrator L
Series 22 Y o3
e onily,
Serial# 10400304
Submitted BJ’ - I PN

Horizon Engiheerlrég%%ﬁ o

‘521 1) ’ T g e
13585 NE Whittakes i o

T
Portland, OR 97230 . L
3 T A T
Test Brroxr Test = Erroxr  Certified By:
0°F ~-1.0 3008F -1.0 Gordon Model
50°F -1.0 350°F ~1.0 5050 Serial#

100°F -1.0 400°F -1.0 10270 Resubmission
150°F ~.9 450°F ~T.1 Date 10~-38-10
200°F -.9 500°F ~1.5

The sernracy stited on this certilloate is racenble tn the NATIONAL WSTITUTS (QF STANID
ARDS bhrough certiffeation documems on THe o the Metrology Labaraiory of the Granl
Fdgel Compuinge,

Test Conditions Authorized Slignatures

AMBIENT TEME.:  gg° ;
'- PERFORMED BY: |

REL. HUMIDITY:  5g5

DATE:  7-7-10

REPORT NO.: qp@-3
APPROVED BY: ﬁ[ﬂ %G,L

SERVICE ORDER: 20756

7-1-11

P.O. NUMBER: RESUBMISSION DATE:

A Satsfied Customer is Qur First Consideration



MFG RED COMET OVENS

@Eaﬁf 8559:[1 @orﬂFanpo

4233 N, E. 147TH AVENUE n

CERTIFICATE
. B

P.O.B0x 2008 L

z

TELEPHONE 254-6524 (&AACA CODE 503) v W
. 7

PORTLAND, HREGON 87220~ + O

FOR e y
Type K Thermocouple i:?
1/4" x 36" wiplug e

-l
Serial# 2007%?5 2 O
Sera ¥
Submifted , Ty
Horizon Enginegring V)
=
13585 NE L
Portland DR__ 872730 o~ . ﬁ?&
' STRET™
T/C # 32°F 212°F
200701 +.8 -1.4
200901 +.d -1.1
201001 +.8 -1.3
Gordon Model 5050 Serial# 10270

Certified By:

Resubmission Date:

103010

The aceuraey staled on this certificate s truceable to the NATIONAL BUREAU OQF STAND-
ARDS through certification documents on file in {he Metrology Laborwtory of the Grant

fdgel Company.,

Tes!{ Conditlons

Authorized Signatures

PERFORMED BY: A/,
a4

AMBIENT TEMP. : 75°F
REL, HUMIDITY: 59%
DATE: 6-23-10
REPORT NO.: 10F-1
SERVICE ORDER: 20748

APPROVED BY: E%dg ﬂ482£

P.0. NUMBER:

RESUBMISSION DATE:  6-23-11

A Satisfied C#stamer is Qur First Consideration

a2
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@vam‘ eégeﬂ @omi:amgo.__ MFCG_RED COMET QUENS - 3
TELEPHONE 254-55Z24 [apca toet sobl % u
SAT33 N.E.147Tm AVENUE 1) P.O. O0X Z01' & 1Y FORTLAND,OREGOMN 27220 kB
A [
: iz :
. f\ %} B Y‘% 2
5 ' ’1‘? b
FOR - Py
A7
Type K Thermeocouple S
. _— o 50
_1/4" x 36"w/plitg Doz’
: - i

O

i
TR
=

3
et Tt Lo Lt
A
et 3
:

118" 5 3"

Portland, OR 97230 o . ATy
ST AT
T/C # 32°F 212°F
200602 +.5 -1.9
200702 +1.5 -1.6
2005802 +1.7 -2.2

Certified By: Cordon Model 5050 Serial# 10270
Resubmission Date: 10~30-10

The accuracy stted on this ceniieate is truceable (o the NATIONAL WSTITATE U STANID-
ARDS through contificention documents on file in the Metrology Leboratory of the Grang

Wedgrel Compuny.

Test Condltions

AMBIENT TEME.: g8°F

Authorlzed Signafures

PERFOHRMED BY: j? 6
REL. HUMIDITY: E&% T

DATE: 7-1-10

REPORT NO.:  {gg-1q .
T APPROVED BY: Bﬂb &MJ

SERVICE ORDER: g2p756

P.O. NUMBER: RESUBMISSION DATE: 7-1~11

A Satisfied Customer is Qur First Consideration
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4233 N.E. 1471 AVENUE w

MFG RED COMET OVENS

@nanf EBSeﬁ @omiaaﬁ%, i

TELEFHONE 2546524 lsnca opos swal

F.0O. BOX 20116 i FORTLAND, PREGON 97220

CERTIFICATE

FOR
Fluke Digital

Model 52

Submitted B

i

Horizon Engineeri

Portland, OR 97230

Tast Error T1
100°F ~0.,2
300°F +0.6
500°F . +0.0
BOO°F -0.3
1000°F +0.2

Error 72

Certified By:
Gordon Model5050
+0.4 Serial# 10270
+1.4 Resubmission Date:
+0.6 10/30/10
+0,.4
+0.8

The aceurstey staled on this eertifteale is traceable o the NATIONAL WETITUTS OF STANI-
ARDS through cortifiention dovoments on file in the Merology Laboratory of the Gram

Fdgel Company,

Test Condlitions

AMBIENT TEMP. : 65°F

REL. HUMIDITY : 45%

| DATE : 3/19/10
REPORT NO.:  {gc—1
SERVICE ORDER: 20701

P. 0. NUMBER:

Authorized Slgnatures

PERFORMED BY: A
7T ¥ (7

tdee k.

[i]

APPROVED BY; zE%L

RESUBMISSION DATE: 3/19/11

A Satisfied Customer is Our Fivst Consideration
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
LLe Phone (503) 255-5050 « Fax (803) 255-0505
www_horizonengineering.com

January 12, 2010
Horizon Engineering Shop
Barometer Calibration

| National Weather Service (PDX Int'! Airport) 29.82"Hg
TV 1 ; 30.0"Hg
TV.2 / 29.8"Hg
V3 V 29.8"Hg
TV4 30.0"Hg
Shop 30.1"Hg
Shortridge #1 30.1"Hg
Shortridge #2 ) 30.0"Hg

| Shortridge #3 29.8"Hg

| Paul Heffernan’s personal wrist barometer | 29.8"Hg

All pressures are absolute, read at the Horizon Engineering shop.
Margery P. Heffernan

Air Pollution Emission Testing



Eigutt- Techrotogy Corporation

Industry Leader In Spaciafly Gases, Equiprient and Service
e tcats of Analysi 0 251830
- EPAPROTOCOL GAS - ,
RN 20

Customer Arn Test - Air Quality (Pregion, WAY
Date July 29, 2009
Delivery Receipt DR-25475
(Gag Standard 945.0 ppm CO, 22.00% CO2, 22.00% Oxygen/Nitrogen
Final Analvsis Date July 29, 2009
Expiration Date Tuly 29, 2012
Componeni Carbon Monoxide, Carbon Dioxide, Oxygen
Balence Gas Nitrogen
Analytical Data: DO NOT USE BELOW 150 psizg

PA Protocol, Section No. 2.2, Procedure G-1

Reporied Concentrations
Carbon Monoxide: 981.1 ppm +/- 9.8 ppm
Carbon Dioxide; 21.23% +/- 0.21%
Oxygen: 22.22% +/- 0.22%

Nitrogen: Balance
Reference Standards: -
SRM/GMIS: GMIS GNEB/GMIS GMIS
Cylinder Mmbes: CC-25197G CC-115815/CC-158974 CC-85458
Concentration: 10032 ppm CO  19.4% CO2/39.86% CO2 20.97% Oxygen
Expiration Date: 11/12/10 01/21711 - 03/17/10 . 04/15/11
Certification Instrumentation .
Component; Carbon Monoxide Carbon Dioxide Oxygen
Make/Model: Nicolet - Nexus 470 HP389011 Servomex 2448
Serial Number: AEP99000154 3336A59393 1847
Principal of Measuremen: FTIR TCD Paramagnetic
Last Calibration: July 02, 2009 July 07, 2009 July €1, 2009
Cylinder Data
Cylinder Serial Number: CC-251832 Cylinder Outlet: CGA 590
Cylinder Volume: 140 Cubic Fest Cylinder Pressure: 2000 psig, 70°F

Amnalytical Uncertainty and NIST Traceability arc in compliance with EPA-600/R-97/121.

Mike Duncon

Certified by:

Unmatched Excellence 98

2564 Femberfon Drive ~ Apopka, Flords 32708 ~ Phone (407)-292-2830 ~ Fax (407)-282-3313
~ www.liguidtecheorp.com ~



Liguid Terhnology Corporation

Indusiry Leader in Specially Gases, Equipment and Sarvice

SRRSO
‘ Certificate of Analysis CE) . :
- EPAPROTOCOL GAS- . —
: TR Y 268 |
Customer Am Test - Air Quality (Preston, WA) - 7 )
Date : 'October 22, 2009
Delivery Reteipt DR-26472 . , ) '
Gas Standard 440.0 - 495.0 ppm CO, 12.00% CO2, 12.00% Oxyveen/Nitrogen
Final Agalysis Date October 22, 2009 : .
Expiration Date Qctober 22. 2012 ' ' ’
Component ' Carbon Monoxide. Carbon Dioxide, Oxvgen
Balance Gas Nitrogen . : _
Analytical Data: - . DO NOT USE BELOW 150 psig
PA Protocol, Section No. 2.2, Procedime G-1 .
Reported Concentrations
Carbon Moncxide: 480.8 ppm +/- 4.8 ppm
Carbon Dioxide: 12.05% /- 0.12%
Nitrogen: Balance

Reference Standards: ' )
SRM/GMIS: GMIS . GMIS/GMIS . GMIS/GMIS ]
Cylinder Numbaer: CC-166528 CC-159114/CC-125534 CC-166423/CC-85458
Concentration: , 4063 ppm CO  7.20% CO2/13.31% COZ 10.10% 02/20.97% Oxygen
Expiration Date: 04/06/11 0B/26/10 - 01/28/11 03/04/11 - 04715/11
Ceriificatian Instrumentation - X .
Component; Carbon Monoxide Carhon Dioxide Oxygen .
Make/Modei: Nicolet -~ Nexus 470 Agilent 7890A Servomex 244a
Serial Nomber: AEPDO000154 CN10736166 1847 .
Principal of Measurement; FTIR GC-TCD  Paramagnetic
Last Crlibration: October 06, 2009 September 23,2008  October 22, 2009
Cylinder Data ) ,
Cylinder Serial Number: EB-0017560 Cylinder Outlet: CGA 590
Cylinder Volume: 140 CubicFeet . Cylinder Pressure: 2000 psig, 70°F

Analytical Uncertrinty and NIST Traceability are in compliance with EPA-600/R-97/121.

Mike Duncan

Certified by:

Unmatched Excellence - ] . g7

| 2564 Pemberton Drive ~ Apopks, Florida 32763 - Phone (407)-292-2930 ~ F_slx {407}-252-3313
~ www.iigtidischcorp.com ~




Tivquiy Technology Corporation

Indusiry Leader in Speciaily Gases, Eguipment and Service

Certificate of Analysis
-EPA PROTOCOL GAS - .
| RN 28T
Custormer Am Test ~ Air Quality (Preston. WA)
Date Qciober 01. 2009
Delbivery Receipt DR-26337
Gas Standard 000-995 ppm NO. 900-995 ppin S0O2. 900-995 ppm COMN2-EPA PROTOCOL

Pinal Analysis Date  September 30, 2009
Expiration Date September 30, 2011 ©

' DO NOT USE BELOW 150 psig

Analytical Data: )
EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:

Nitric Oxide: 967.8 ppm +/- 9.6 ppm
Saifur Dioxide: 9361 ppm /- 9.3 ppm
Carbon Mopoxide: 979.8 ppm +/- 9.7 ppm
Nitrogen: Balance

Total NOx: 968.0 ppm
*% NOx for Reference Use Only **

Reference Standards

SRM/GMIS/NTRM: GMIS GMIS/GMIS GMIS/GMIS _
Cylinder Number; CC-100805 CC-1) 5955/00-159050 CC-251967CC-251970
Concentration: B03.2 ppm NG 758.3/1472.7 ppm SO2/N2 768.5 ppm CO/1003.2 ppm CO
Expiration Date: 11/12/10 05/05/11 - 082710 11710710 -« 11/12/10
Certification Instrumentation

Component: Nitric Oxide Sulfir Digxide Carbon Monoxide
Make/Model: NEXUS-470 NEXUS-470 NEXUS-470

Serial Number: AEP99000154 AEP90000154 AEP99000154

Principal of Measurement: . FTIR FTIR FTIR

Last Calibration: September 22, 2009 September 22, 2009 September 22, 2009
Cylinder Data

Cylinder Nunmiber: CC-92945 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 - Cylinder Pressure: 2000 psig, 70F
Expiration Date: September 30, 2011

Lo

Analytical Uncertainty and NIST Traceability ave in compliance with EPA-600/R-97/121.

Mike Duncan

Certified by:

Unmatched Excellence : g8

2584 Pemberton Drive ~ Apopka, Florida 32783 ~ Phone {§07}-232-2850 ~ Fax (307}-282-83313
~ www.liguititechcorp.con ~



Ftquit Teeholony Corporation

Industry Leader in Specially Gases, Equipment and Service
Certificate of Analysis o \gq'g_(le
-EPAPROTOCOL GAS - ,
o RAM2 AT
Custommer Am Test - Air Quality (Preston, WA)
Date July 15, 2009
Delivery Receipt DR-25378
Gas Standard 25.0 ppm NO. 25.6 ppm S02. 25.0 ppm COM2-EPA PROTOCOL
Final Analysis Date Jaly 13. 2009
Expiration Date Joly 13, 2011
PO NOT USE BELOW 150 psig
Anslvtical Data:

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:
Nitric Oxide: 24.5 ppm -+/- 0,24 ppm

Sulfur Dioxide: 25.7 ppm +/- 0.25 ppm
Carbon Monexide: 25,2 ppm -+/- 0.25 ppm
Nitrogen: Balance

Total NOx: 24.5 ppm
*% NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS GMIB

Cylinder Number: CC-79739 CC-125502 : CC-158976
Concenfration: 24.5 ppm NO/MN2Z 25.8 ppm SO2/N2 25.1 ppm CO/MN2
Expiration Dats; 01/20/11 07/29/10 08/04/10
Certification Instrumentation

Compaonent; Nitric Oxide Sulfur Dioxide Carbon Monoxide
Make/Model; MNEXUSAT0 NEXUS-470 NEXUS-470
Serial Number: AEPIODO0154 AEP95000154 AEP9200D154
Principal of Measirement: FTIR FTIR FTIR

Last Calibration: July 04, 2009 July 02, 2009 July 02, 2009
Cylinder Data '

Cylinder Nummber: CC-184264 Cylinder Volume: 140 Cubic Feet
Cylinder Quilet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: July 13, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121,

Mty Lwon

Mike Duncan

Certified by:

Unmatched Excellence

2564 Fembarfon Drive ~ Apopke, Fiorida 32703 ~ Phone (407)-292-2850 ~ Fax (407)-292-3313
~ www.liguidtechcorp.com ~



Liquiy Technology Corporation

Industry Leader in Specially Gases, Equipment and Service

Certificate of Analysis C/Q % l O8O
EPAPROTOCOL GAS 2 M3 O’,QmT'
Cusicmer Arn Test~ Alr Ouality (Preston, WA)
Date April 14, 2009
Delivery Recsipt DR-24472
Gas Stapdard 490.0 ppm NO. 490.0 ppm SO2. 490.0 ppm CO/N2-EPA PROTOCOL
Final Analysis Date April 09, 2009
Expiration Date April 09, 2011
DO NOT USE BELOW 150 psig
Analytical Data:
EPA Protocol, Section No. 2.2, Procedure G-1.
Renorted Concenirations:
Nitrie Oxide: 527.4 ppm +/~ 5.2 ppm
Sulfur Dioxide: 482.2 ppm +/- 4.8 ppm
Carbon Monoxide: 492.8 ppm +/- 4.9 ppm
Nitrogen: Balance
Total NOx: 527.4 ppm
*k NOx for Reference Use Only **
Reference Standards .
SRM/GMIS: . GMIS/GMIS . GMIS/GMIS GMIS
Cylinder Number: CC-158975/CC-166610 COC-125502/CC-56859  CC-166528
Concentration: 437.5 ppra/748.2 ppm NO 387.7/717.2 ppm S02/N2 496.3 ppm CO/N2
Expiration Date: 11/14/08 - 07/24/10 04/08/16 - 10/18/10 04/06/11
Certificatiop Instrumentation
Componsent: Nitric Oxide Sulfir Dioxide Carbon Monoxide
Make/Model: NEXUS-470 NEXLIS-470 NEXLIS-470
Serial Number: AEPI9000154 AEP99000154 AEPDG000154
Principal of Mensursment: FTIR FTIR FTIR
Last Calibration: April 02, 2009 April 02, 2009 April 03, 2009
Cylinder Data
Cylinder Number: CC-310802 Cylinder Volurne: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: April 09, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

e
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Certified by;
Date:

Unmafched Excelfence

2564 Pembarion Drive ~ Apopka, Florida 32703 ~ Fhone {407)-282-2880 ~ Fax (407)-292-3313

~ www.ifgultitechicorp.oom ~



Liguiv Technology Corporation

Industry { eader in Specialty Gases, Equipment and Service
Ceriificste of Analysis B O0MSSS

-EPA PROTOCOL (GAS -
B Mic Bl-pat
Customer Am Test - Alr Quahtv {Preston. WPQ . ‘
Date June 11. 2005 .
Delivery Receipt DR-25026
Gas Standard 47.5 ppm NO. 47.5 ppm 8S02. 47.5 ppm CO/N2~EPA PROTOCQL
Final Analysis Date June 08, 2009
Expiration Daie June 08. 2011
DO NOT USE BELOW 150 psig

Analytical Data:
EPA Protocol, Section No. 2.2, Procedure G-1,

Reported Concentrations:
Nitrie Oxide: 46.9 ppm /- 0.46 ppm
Sulfur Dioxide: 48.5 ppm +/- (.48 ppm
Carbon Menoxide: 47.5 ppm +/- 0.47 ppm

Nitrogen: Balance
Total NOx: 46.9 ppm

#% NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS GMIS

Cylinder Number: CC-159052 {C-231494 . CC-166617
Conceniration: 50.6 ppm NO/N2 50.87 ppm SO2/N2 51.0 ppm CO/MN2
Expiration Date: 09/18/10 01/28/11 09/18/10
Certification Instrumentation

Component: Nitric Oxide Sulfur Dioxide Carbon Monoxide
Make/Modal: NEXUS-470 NEXUS-470 NEXUS-470
Serial Number: AEP99000]354 AEPD9D00154 AEPD000]54
Principsl of Measurement: FTIR - FTIR FTIR

Last Calibration: June 02,2009 - June D3, 2009 June 04, 2009
Cylinder Data

Cylinder Number: EB-0014555 Cylinder Volume: 140 Cubic Feet
Cylinder Qutlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: June 08, 2011

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

Mty L

Mike Duncan

Certified by:

Unmatched Excellence 101

2564 Pemberton Drive ~ Apopks, Florida 32703 ~ Phone (407)-202-2850 ~ Fax (407)-292-3373
~ wvwiiquiditechcarp.com ~



QA/QC Documentation
Procedures
NO, Analyzer Converter Efficiency Data
Analyzer Interference Response Data




Quality Assurance/Quality Control Page 1

Introduction The QA procedures outlined in the U. S. Environmental Protection
Agency (EPA) test methods are followed, including procedures, equipment
specifications, calibrations, sample exiraction and handling, calculations, and
performance {olerances. Many of the checks performed have been cited in the
Sampling section of the report text. The results of those checks are on the
applicable field data sheets in the Appendix.

Continuous Analyzer Methods Field crews operate the continuous analyzers
according to the test method requirements, and Horizon's additional
specifications. On site quality controi procedures include:

* Analyzer calibration error before initial run and after a failed system
bias or drift test (within  2.0% of the calibration span of the analyzer
for the low, mid, and high-level gases or 0.5 ppmv absolute difference)

o System bias at low-scale (zero) and upscale calibration gases (within
5.0% of the calibration span or 0.5 ppmv absolute difference}

¢ Drift check (within £3.0% of calibration span for low, and mid or high-
level gases, or 0.5 ppmv absolute difference)

» System response time (during initial sampling system bias test)

o (Checks performed with EPA Protocol 1 or NIST {raceable gases

e Leak free sampling system

s Data acquisition systems record 10-second data points or one-minute
averages of one second readings

e NO to NO conversion efficiency (before each test)

e Purge time (= 2 times system response time and will be done before
starting run 1, whenever the gas probe is removed and re-inserted into
the stack, and after bias checks)

o Sample time (at least two times the system response time at each
sample point)

« Sample flow rate (within approximately 10% of the flow rate
established during system response time check) '

o Interference checks for analyzers used will be included in the final test
report

» Average concentration (run average < calibration span for each run)

¢ Stratification test (fo be done during run 1 at three(3) or twelve(12)
points according to EPA Method 7E; Method 3A, if done for molecular
weight only, will be sampled near the centroid of the exhaust;
stratification is check not normally applicable for RATAs)

woexrr HORIZON ENGINEERING ™=
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Quality Assurance/Quality Control Page 2

Manual Equipment QC Procedures On site quality control procedures include
pre- and post-test leak checks on trains and pitot systems. If pre-test checks
indicate problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptable, the test run is voided and the run is
repeated. Thermocouples and readouts are verified in the field to read ambient
prior to the start of any heating or cooling devices.

Sample Handling Samples taken during testing are handled fo prevent
contamination from other runs and ambient conditions. Sample containers are
glass, Teflon™, or polystyrene (filter petri dishes) and are pre-cleaned by the
laboratory and in the Horizon Engineering shop. Sample levels are marked on
containers and are verified by the laboratory. All particulate sample containers
are kept upright and are delivered to the laboratory by Horizon personnel.

Data Processing Personnel performing data processing double-check that
data entry and calculations are correct. Resuits include corrections for field
blanks and analyzer drift. Any abnormal values are verified with testing
personnel and the laboratory, if necessary.

After results are obtained, the data processing supervisor validates the data with
the following actions:

o verify data entry
check for variability within replicate runs
» account for variability that is not within performance goals (check the
method, testing, and operation of the plant)
verify field quality checks

Equipment Calibrations Periodic calibrations are performed on each piece of
measurement equipment according to manufacturers’ specifications and
applicable test method requirements. The Oregon Department of Environmental
Quality (ODEQ) Source Testing Calibration Reguirements sheet is used as a
guideline. Calibrations are performed using primary standard references and
calibration curves where applicable.

Dry Gas Meters Dry gas meters used In the manual sampling trains are
calibrated at three rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas
meter shop once every year. Dry gas meters are post-test calibrated with
documentation provided in test reports.

Ferwer HORIZON ENGINEERING ******
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Quality Assurance/Quality Control Page 3

Thermocouples Sample box oven and impinger outlet thermocouples are
calibration checked against an NIST traceable thermocouple and indicator
system every six months at three points. Thermocouple indicators and
temperature controllers are checked using a NIST traceable signal generator.
Readouts are checked over their usable range and are adjusted if necessary
(which is very unusual). Probe thermocouples are calibrated in the field using
the ALT-011 aliernate Method 2 calibration procedure, which is documented on
the field data sheet for the first run the probe thermocouple was used.

Pitots Every six months, S-type pitots are calibrated in a wind tunnel at three
points against a standard pitot using inclined manometers. They are examined
for dents and distortion to the alignment, angles, lengths, and proximity to
thermocouples before each test. Pitots are protected with covers during storage
and handling until they are ready to be inserted in the sample ports.

Nozzles Nozzles are checked for nicks or dents and are measured on three
diameters twice each year. Nozzles are also commonly calibrated in the field by
taking the average of three consecutive diameter measurements as well as
checking for nicks and dents. These field calibrations will be recorded on the
field data sheet for the first run the nozzle was used.

e HORIZON ENGINEERING ******
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NO, TO NO CONVERTER EFFICIENCY TEST
Horizon Engineering, LLC

Analyzer ID: 299

Analyzer Model: Thermo Environmental Instruments, Inc. Model 42i
Converter Type: Molybdenum Converter @ 625 degrees C

Date: September 24, 2010

Operator: TAR

Calibration Gas ID: EB-0016739

Procedure: Method 7E, Section 8.2.4.1

Measured Concentration (Cg;) 47.7 ppm
Ceriified Concentration of Calibration Gas (C,) 52.2 ppm

Cqr (measured concentration) x 100 % conversion efficiency

C, (certified concentration)

47.7 X 100 = 91.4 % efficiency
52.2
Method 7E Requirement, Section 8.2.4.1 90 % efficiency
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portiand, OR 97230
e Phone (503) 255-5050 » Fax (503) 255-0505
www.horizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 3/07/02 Name: Tim_Hertel
Analyzer: Type / Model: Oz/ Servomex 1400  Serial Number: 000013
Results:
Conceniration, % of Span
Test Gas | ppmv or % Analyzer Output Response, % | (25 %)
SOz 170.3 ppmyv 0.0 0
*CO» 10% 0.0 0
*CO 512 ppmv 0.0 0

*Used bottle of CO», at 100% concentration and diluted it with 100% N2 to get a
concentration of about 10% CO..

** Used CO cylinder with 5% concentration and diluted it with 100% Ny to get a
concentration of about 500 ppmv CO.

Bias Check:
Test Gas | Concentration, % Analyzer Qutput Response, % | Bias Check (%)
Oo 20.95 20.9 0.2

Performance Specifications:

Allowable
Analyzer EPA Ref. interference (Gas Values To Introduce Into Analyzers
Method (% of analyzer span) (EPA Method 20)
S0, 6C 7% 200220 ppm
0O, 6C 7% 20.9+1 percent
CO, 6C 7% 1041 percent
CO 20 2% 500450 ppm

Note: Concentration for SO, was slightly lower than listed; 170.3 ppmv was the
closest concentration cylinder available at the time of the interference checks.
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HORIZON

ENGINEERING 13585 NE Whitaker Way o Poriland, OR 97230
L1e Phone {503) 255-5050 « Fax (503) 255-0505

www horizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 3/01 & 3/07/2002 Name: Tim Hertel
Analyzer: Type / Model: CO, / Servomex 1440 Serial Number: 000166
Resuilts:
Concentration, % of Span
Test Gas | ppmv or % Analyzer Output Response, % ! (25 %)
S0, 170.3 ppmv 0.0 0.0
0, 20.95% 0.0 0.0
*CO 534 ppmv 0.0 0.0

* Used CO cylinder with 5% concentration and diluted it with 100% N; to get a
concentration of about 500 ppmv CO.

Bias Check:
Test Gas | Conceniration, % Analyzer Output Response, % | Bias Check (%)
*COs 10.3 10.3 0.0

** Used bottle of CO2 at 100% concentration and diluted it with 100% N; fo get a
concentration of about 10% CO,.

Performance Specifications:

Allowable
Analyzer EPA Ref. Interference (Gas Values To Introduce Into Analyzers
Method (% of analyzer span) {EPA Method 20)
S0, 6C 7% 200£20 ppm
0O, 6C 7% 20.9+1 percent
CO; 6C 7% 1011 percent
CO 20 2% 500+50 ppm

Note: Concentration for SO, was slightly lower than listed; 170.3 ppmv was the
closest concentration cylinder available at the time of the interference checks.
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Date of Teat 9/29/2007-
Analyzer Type Thermo

Model No 42-HL

Sarial Number m
ClaanAir Assetf ClaanAir
Insirument Ranga 100.00 ppm
Span Cal Responge 90 ppm
|Zero Cal Respinte 0.00 ppm
2.5% of Callbration Span 2.25 ppm
Tesier Art Dean

| Interference Response

Riparni]

CleanAir

Tast Location: CleanAir

500 West Wood SL
Palatine, IL 60067

You gy Introduce the appropriata Interference test gasses into the analyzer separately or as mixtures.
_must be periormed both with and without NOX

Tésf'GaB.TwB‘ et T I R Restanga . ABEoh
NO 13.50 ppm NA
NO2 15.24 ppm NA \
HCL 9.32 ppm 50.00 0.00%
H2 44.84 ppm 90.00 0.00%
S02 17.21 ppm 90.50 0.56%
CH4 4417 ppm 90.00 0,00%
NH3 ! B8.73 ppm 80.00 0.00%
CO 44.79 ppm 90.00 0,00%
N20 8.51 ppm 90.00 0.00%
C02 High 1517 % 88.30| 0.78%
CO2Low 4.45 % 89.30/ (0.78%
‘HEO 1.27 % } 80.00 0.168%
Tesi Gas 2 PRt b
NO 15.15 ppm
NOZ 17.1 ppm NA
10.46 ppm 0.12 0.13%
50.1 ppm 0.00 0.00%
19.31 ppm 0.40 0.44%
49.57 ppm 0.00 0.60%
9.8 ppm 0.00 0.00%
50.27 ppm 0.00 0.00%
10 ppm 0.00] 0.00%
17.02 % 0.00 0.00%
4.99 % 0.00), 0.00%
1.27 % ., _0.00 0.00%
T S A T T
NO 15,15 ppm . AAL20814
NO2 17.1 ppm 1L1652
HCL 10.46 ppm NAZ5733
i | H2 50.1 ppm " ALMBP89G -
502 19.31 ppm AbLM46043
CH4 49.57 ppm AALZ21367
NH3 9.80 ppm ALMS2093
co 50.27 ppm AlLM10054
N2QO 10.00 ppm ALMS1673
CO2 High 17.02 % ALM 38532
coz 499 % ALM37876
%H20 .97 % MKS8204080
N2 96.95]% K24662
NOX §28.2 pom ALM5105

2T Lo
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HORIZON

M eIV 3] ] | 13585 NE Whitaker Way o Portland, OR 97230
e Phone (503) 255-5050 « Fax {503) 255-0505
www.horizonengineering.com

INTERFERENCE RESPONSE TEST

Date of Test: 9/30/03 Name: David Bagwell
Analyzer: Type / Model: SO,/ 721-M Serial Number: 000295
Results:

Concentration, Analyzer Qutput Response, | % of Span
Test Gas | ppmv or % ppmyv (200 ppmv)
Os 20.8% 0.0 0.0
CO, 12.71% 0.0 0.0
CO 472 ppmyv 0.0 0.0
Bias Check:

Concentration, Analyzer Output Response,
Test Gas | ppmv ppmv Bias Check (%)
SO, 170.3 170.3 0.0

Performance Specifications:

Allowable
Analyzer EPA Ref. Interference Gas Values To Introduce Into Analvzers
Method {% of analvzer span) (EPA Method 20)
SO, B6C 7% 200420 ppm
O, 6C 7% 20.941 percent
CO, 6C 7% 10+1 percent
co 20 2% 500+50 ppm

Note: CO. concentration was slightly higher than listed; 12.71% was the closest
concentration cylinder available.

Air Pollution Emission Testing « Mechanical Engineering
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HORIZON

][N 4TI [c] | 13585 NE Whitaker Way « Portland, OR 97230
[y | Phone (503) 255-5050 « Fax (503) 255-0505
www.horizonengineering.com

January 5, 2011 Project No. 4212

Mr. Gerry Pade

Puget Sound Clean Air Agency
1904 3rd Ave, Suite 105
Seattle, WA 98101-3317

Re: Source Testing: Saint-Gobain Containers, Inc. {(SGCI)
5801 East Marginal Way S.
Seattle, Washington 98134

This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, scheduled for February 8, 2011. This will serve
as the Source Test Plan uniess changes are requested prior to the start of
testing.

. Sources to be Tested: Two Glass Meiting Furnaces (Two Sample Points
Total); No. 3 and No. 4.

2. Purpose of the Testing: Compliance with Permit No. 11856. NOy and SO;
testing for Furnace No. 4 is being done in accordance with the Consent
Decree (GCD) that was entered on May 7, 2010, negotiated between Saint-
Gobain Containers, Inc. the EPA and affected states. Chrome testing for
Furnace No. 3 is to demonstrate compliance with the National Emission
Standard for Hazardous Air Pollutants for Glass Manufacturing Area Sources,
40 CFR Part 63, Subpart SSSSSS for affected sources. SGCI previously
tested Furnace 3 for chromium and demonstrated compliance with the
National Emission Standard for Hazardous Air Pollutants for Glass
Manufacturing Area Sources, 40 CFR Part 63, Subpart SSSSSS for affected
sources, however, the earlier test was performed when the furnace was
manufacturing the color antique. SGCI is performing this subsequent test
during the manufacture of champagne green color glass which has a higher
chromium input in the batch. Note that other furnaces have been tested when
running champagne green and demonstrated compliance.

3. Source Descriptions: There are four glass-melting furnaces at the site.
Furnaces Nos. 2, 3 & 5 are oxy-fuel fired, with oxygen gas being used to
support combustion rather than ambient air. This process results in greater
overall energy efficiency, improved energy transfer to the glass, and a
significant reduction in NO, emissions. The primary fuel source of Furnace
Nos. 2, 3, & 5 is natural gas with additional energy input from electricity
delivered through electrodes immersed in the glass (electric boosting).
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Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 2

Furnace No. 4 is an end-port regenerative furnace and is air-fuel fired, also
utilizing natural gas as its primary fuel source. As a regenerative furnace, its
increased fuel efficiency is realized by utilizing the heat generated in the
combustion process to preheat the air and fuel used in further combustion
processes. Additionally, increased thermal efficiency is realized by the
regenerative furmace in providing heat to the primary glass-melting process
itself.

. Pollutants to be Tested: NO,, SO;, and chrome

. Test Methods to be Used: Testing will be conducted in accordance with EPA
Methods in Title 40 Code of Federal Requiations Part 60 (40 CFR 60),
Appendix A, July 1, 2007.

Glass Meiting Furnace No. 3

Flow Rate: EPA Methods 1 and 2 (pitot traverses w/PSCAA Method 29)

CO, and Og: EPA Method 3/3A (integrated bag samples NDIR and
paramagnetic analyzers)

Moisture: EPA Method 4 (incorporated w/EPA Method 29)

Chrome: EPA Method 29 (isokinetic impinger technique with analysis
by ICP-OES/ICP-MS)

(Glass Melting Furnace No. 4

Flow Rate: EPA Methods 1 and 2 (S- or p-type pitot flow traverses)
CO; and Og: EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: EPA Method 4 (impinger train technique)

SOq: EPA Method 6C (non-dispersive ultraviolet analyzer)
NOy: EPA Method 7E {chemiluminescent analyzer)

. Continuous Analyzer Gas Sampling: One, three, or twelve points will be
sampled for EPA Methods 3A, 6C, and 7E. The number and location of the
sample points will be based on a stratification check done according to EPA
Method 7E.

. Integrated Bag Gas Sampling: EPA Method 3/3A will be sampled
simultaneously and traversed with EPA Method 29 sampling probe. Tedlar
bags wili be filled off the exhaust of the sampling train.

. Quality Assurance /Quality Control (QA/QC): Documentation of the
procedures and results will be presented in the source test report for review.
This documentation will include at least the following:

Continuous analyzer QC procedures: Field crews will operate the
analyzers according to the test method requirements with additional data
backup. On-site quality control procedures include:

o Analyzer calibration error before initial run and after a failed
system bias or drift test (within + 2.0% of the calibration span of
the analyzer for the low, mid, and high-level gases or 0.5 ppmv
absolute difference)

oo HORIZON ENGINEERING = **
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Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 3

» System bias at low-scale (zero) and upscale calibration gases
(within = 5.0% of the calibration span or 0.5 ppmv absolute
difference)

¢ Drift check (within £3.0% of calibration span for low, and mid or
high-level gases, or 0.5 ppmv absolute difference)

e System response time (during initial sampling system bias test)

e Checks performed with EPA Protocol 1 or NIST iraceable gases

« Oxygen analyzers will be spanned with ambient O, unless there
is an Oz correction.

» Leak free sampling system

» Data acquisition systems record 10-second data poinis or one-
minute averages of one second readings

» NO: 1o NO conversion efficiency test will be provided in report

* Purge time (= 2 times system response time and will be done
before starting run 1, whenever the gas probe is removed and
re-inserted into the stack, and after bias checks)

« Sample time (at least two times the system response time at
each sample point)

¢ Sample flow rate (within approximately 10% of the flow rate
established during system response time check)

e [nterference checks for analyzers used will be included in the
final test report

. Ave;rage concentration {run average = calibration span for each
run

o Stratification test (to be done during run 1 at three(3) or
twelve(12) points according to EPA Method 7E)

Continuous analyzer QC procedures for Tedlar bags: Field crews will operate
the analyzers according to the test method requirements and Horizon's
additional specifications. On-site quality control procedures include:

. Dﬁilykcalibration (zero and span) and calibration error (linearity}
checks

s Tedlar bags will be analyzed after daily calibration and calibration
error checks

» Checks performed with EPA Protocol 1gases

« Data acquisition systems record one-minute averages of one
second readings

Manual equipment QC procedures: Operators will perform pre- and post-test
leak checks on the sampling system and pitot lines. Thermocouples attached
to the pitots and probes are calibrated in the field using EPA Alternate Method
11. A single-point calibration on each thermocouple system using a reference
thermometer is performed. Thermocouples must agree within +2°F with the
reference thermometer. Also, prior to use, thermocouple systems are
checked for ambient temperature before heaters are started. Nozzles are
inspected for nicks or dents and pitots are examined before and after each
use to confirm that they are still aligned. Pre- and post-test calibrations on
the meter boxes will be included with the report, along with semi-annual
calibrations of critical orifices, pitots, nozzles and thermocouples (sample box
impinger outlet and oven, meter box inlet and outlet, and thermocouple
indicators). Blank reagents are submitted to the laboratory with the samples.
Liquid levels are marked on sample jars in the field and are verified by the
laboratory.
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weeee HORIZON ENGINEERING



Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 4

Audit Requirement: The EPA Stationary Source Audit Sample Program was
restructured and promulgated on September 30, 2010 and was made
effective 30 days after that date. The Standard requires that the Fagcility or
their representative order audit samples from an accredited Provider.
Currently there are no accredited audit sample providers, and therefore no
audit samples are available. If samples are not available, then audit sample
analysis is not required for the EPA methods used for compliance testing.
The TNI website www.nelac-institute.org/ssas/ will be referred to for a list of
available accredited audit providers and audits.

9. Number of Sampling Replicates and their Duration:

Three (3) test runs of at least 120 minutes each will be performed on Glass
Melting Furnace No. 3 for chrome.

Three (3} test runs of approximately 60 minutes each will be performed on
Glass Melting Furnace No. 4 for SOz and NO,.

10. Reporting Units for Results: Test results will be expressed as
concentrations (ppmv, gr/dscf), as rates (Ib/hr), and on a production basis
(Ib/ton of glass melted).

11.Emission Limits:

Source Emission Limit
Furnace No. 3 Chrome 0.02 Ib/ton
Furnace No. 4 NO Interim NOx limit based on
emission factor and annual
production
S0, 2.5 Ib/ton

12.Horizon Engrg. Contacis:  David Bagwell or
Preston Skaggs
ESOS} 255-5050
Fax 503) 255-0505
E-mail dbagwell @ horizonengineering.com
pskaggs @ horizonengineering.com

13.Parent Company Contact: Jayne Browning
§7653 741-7112

Fax 765) 741-4846
E-mail jayne.e.browning @ saint-gobain.com
14.Source Site Personnel: Marlon Trigg
(206) 768-6221
Mobile 5206; 730-1888
Fax 206) 768-6266
E-mail Marlon.Trigg @ saint-gobain.com
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Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 5

15. Regulatory Contacts: Gerry Pade or
Tom Hudson
(206) 689-4065
(206) 689-4026
Fax (206) 343-7522
E-mail gerryp @ pscileanair.org

tomh @pscleanair.org
facilitysubmittal @ pscleanair.org

16. Applicable Process/Production/Control Information: Process operating
data and production information that characterizes the source operation is
considered to be:

« Fuel usage during each run
* Amount of glass melted
s All other normally recorded process information

Process/Production/Control information is to be gathered by the Source
Site Personnel and the production rate provided to Horizon for inclusion
in the report. SGCI| will provide confidential process information to
PSCAA in a separate submittal.

The sources must operate at a normal rate during testing.

17. Other Considerations:

» Furnace No. 3 has only one availabie port for sampling.

« Each furnace exhaust has been checked for cyclonic flow during past
testing and no cyclonic conditions exist at any exhaust. Cyclonic flow
checks were done on Sepiember 22, 2005 and February 25, 2009 and
are documented in those test reports.

18. Administrative: Unless notified prior to the start of testing, this test plan is
considered to be approved for compliance testing of this source. A letter
acknowledging receipt of this plan and agreement on the content (or changes
as necessary) would be appreciated.

The Agency wili be notified of any changes in source test plans prior to testing. It
is recognized that significant changes not acknowledged, which could affect
accuracy and reliability of the resulis, could result in test report rejection.

Source test reports will be prepared by Horizon Engineering and will include all
results and example calculations, field sampling and data reduction procedures,
laboratory analysis reports, and QA/QC documentation. Source test reports will
be submitted to you within 60 days of the completion of the field work, unless
another deadline is agreed upon. Saint-Gobain Containers should send one (1)
copy of the completed source test report to you at the address above.

Any questions or comments relating io this test plan should be directed to me.

Sincerely,

=

e HORIZON ENGINEERING *##7*
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Gerry Pade, Puget Sound Clean Air Agency, January 5, 2011 6

David Bagwell, QSTI
Managing Member
Horizon Engineering

cc:  Jayne Browning, Saint-Gobain Containers, Inc.

Marlon Trigg, Saint-Gobain Containers, Inc.
Valerie Krulic, Saint-Gobain Containers, Inc.
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o~ PUGET SOUND CLEAN AIR AGENCY

pscleanair.org 1904 3rd Ave Ste 105
Puget Sound Clean Alr Agency Seattle WA 98101-3317

Telephone: (206)689-4052; Fax: (206)343-7522
<www.pscleanair.org>

facilitysubmittal@pscleanair.org
COMPLIANCE TEST NOTIFICATION

This Notification of intended action does not constitute approval by the Agency nor does It satisfy a
requirement for a test plan, If one exists.

Agency Use Only: Reg No: Date Received: Date Logged:

Facility Name: Saint-Gobain Containers Facility Contact Information for Test
Name: Marlon Trigg

Facility Address (include city/statefzip): Phone: 206-730-1888

5801 East Marginal Way South
Seattle, Washington 88134

Fax: 206-768-6266

E-Mail: Marlon.Trigg@saint-gobain.com

Test Contractor: Horizon Engineering Test Contractor Contact Information
Name: David Bagwell

Test Contractor Mailing Address: Phone: 503-255-5050

13585 NE Whitaker Way

Fax: 503-255-0505

Portland, Oregon 97230
E-Mail: dbagwell@horizonengineering.com

Testing Dates: Fabruary 8, 2011

Emission Unit Pollutant Test Method(s) Purpose for the Test
Tested (list all to be used) {see Note below)
Glass Melting Furnace No. 4 NOx & SO, EPA 1, 2, 3A, 4, Compliance with Consent Dacree
6C,&7E enterad on 5/7/10
Glass Melting Furnace No. 3 Chrome EPA Method 29 40 CFR Part 83, Subpart SS588S
Any Test Method Deviations? Attachments to this Notification? & Yes {fist befow) No

& Yes (attach explanation) No Source Test Plan

Method Deviations: Furnace No. 3 only
has one port

Written Test Plan Required?

M Yes No Unknown
Person Submitting Notification: Affiliation:
David Bagwell Horizon Engineering

NOTE: For example, NSPS/NESHAP Subpart, cltation, NOC Order of Approval #, PSD, Puget Sound Clean Air Agency Reguiations (1,
I, or lll), RATA, or Other. Please Include the specific requirement if you have it.
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David Bagwell

From: Gerry Pade [GerryP@pscleanair.org]

Sent: Friday, January 28, 2011 10:28 AM

To: David Bagwell; Thompson, Patti (pattithompson@dwt.com)
Subject: RE: Test plan and notification

David Bagwell
Horizon Engineering

Dear Mr. Bagwell,

To the best of my knowledge, there are no provisions in 40 CFR Part 63 under which the Agency can waive the
requirement in Section 63.7(b)}{1) to notify the Administrator at least 60 days in advance of a test for compliance
with a NESHAP. Nonetheless, we acknowledge the difficulties associated with forecasting the production that
far in advance and have no particular objection to your testing furnace 3 for chromium on 2/8/11. We look
forward to observing the test and reviewing the report.

Gerry Pade

Puget Sound Clean Air Agency
1904 3™ Ave, Suite 105
Seattle, WA 98101

(206) 689-4065
gerryp@pscleanair.org

“Waorking together for clean air”
o_

J>_

(**)

From: David Bagwell [mailto:dbagwell@horizonengineering.com]
Sent: Wednesday, January 05, 2011 11:25 AM

To: Gerry Pade; Puget Sound Clean Air Agency - Facility Submittai
Cc: 'Browning, Jayne E.'; "Trigg, Marlon'; Thompson, Pattf’
Subject: Test plan and notification

Mr. Pade,

Attached are the Source Test Plan and notlfication for testing at Saint-Gobain Containers scheduled for February
8, 2011.

We would like to request a waiver to the normal 60 day notification required for the chrome testing. It s very
difficult to forecast appropriate production for the testing that far in advance.

Please direct all future Inquiries regarding these test plans and notifications to:

Pattl Thompson, Partner

Davis Wright Tremaine LLP
117
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Rainier Plaza, Suite 2300
777 — 108t Ave. NE
Bellevue WA 98004-5149
425.646.6112

pattithompson@dwti.com
Thank you,

David Bagwell, QSTI

Managing Member

Horizon Engineering, LLC

AmTest Air Quality an affiliate of Horizon Engineering, LLC
503-255-5050 Portland, OR ofiice

425-222-7746 Preston, WA office

503-381-7340 Mobile

www.horlzonengineering.com

www.amtestairquality.com

13172011
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K 4. Part 63 is amended by adding
subpart 585858 to read as follows:

- Subpart SSS88558—National Emission
Standards for Hazardous Alr Pollutants for
Glass Manufacturing Area Sources

Applicability and Compliance Dates

Sec. '

83.11448 Am I subject to this subpart?

63.11440 What perts of my plant does this
subpart cover?

83,11450 What ere my compliance dates?

Standards, Compliance, and Monitoring

Requirements

63.11451 What ave the standards for new
and existing sourcas?

63,11452 What are the performancs test
requirements for new and existing
sonrces?

63.11458 What are the initlal compliance
demonstration requirernents for new and
existing sources?

63.11454 What are the moniioring
requiraments for new and exdsting
sources?

63.11455 What gre the contnuous
complience requirements for new and
extigting sources?

Notifications and Records

63.11456 What are the notficetion
requirements?

63.11457 What are the recordkeeping
requirements?

Other Reguirements and Information

63.11458 What General Provisions apply to
this subpart?

63.11459 What definitions apply to this
subpart?

63.11460 Who implemenis and enforces
this subpart?

63.11461 [Reserved]

Tables to Subpart SSSSSS of Part 63
Table 1 to Subpart SSSSSS of Part 83—
Emiseion Limits
Tahle 2 to Subpart S5555S of Part 63—
Applicability of General Provisions to
Subpart S88888

Applicability and Compliance Dates

§63.11448  Am | subject to this subpart?

You are subject to this subpart if you
own or operate 8 glass manufacturing
facility that is an area source of
hazardous air pollutant (HAFP) emissions
and meefs all of the criteria specified in
paragraphs (a) through (c) of this
section.

(a] A glase manufacturing facility is a
plant site that manufactures flat glass,
glass containers, or pressed and blown
glass by melting a mixture of raw
materials, ag defined in § 63.11459, to
produce molten glass and form the
molten glass into sheets, containers, or
other shapes,

(b) An erea source of HAP emissions
is eny stationary source or group of
stationary sources within a contiguous
area under common control that does

not have the potential to emit any single
HAT at a rate of 9.07 megagrams per
vear (Mg/yr) (10 tons per year (tpy)] or
more and any combination of HAP at a
rate of 22.68 Mg/yr (25 tpy) or more.

(c} Your glass manuiacturing facility
uses one or more continuous furnaces to
produce glass that contains compounds
of one or mors glass manufacturing
metal HAP, as defined in §63.11450, as
raw materials in a plass manufacturing
batch formulation.

§63.11448 What parts of my plant does
this subpart cover?

{a) This subpart applies to sach
existing or new aifected glass melting
furnace that is located at a glass
manufacturing facility and satisfies the
requirerments spacified in paragraphs
(a)(1) through (3) of this ssction.

(1} The furnace is a continuous
furnace, as defined in §63.11459.

(2) The furnace is charged with
compounds of one or mare glass
manufactiring mefal HAP as rtaw
materials.

(3) The furnace is usad to produce
glass, which contains one or more of the
glass manufacturing metal HAP ag raw
materials, at a rate of at least 45 Mg/yr
(50 tpy).

{19 .K furnace that is a research and
development process unit, as defined in
§83.11459, is not an affected furnace
under this subpart.

(c) An effected source is an existing
source if you commenced construction
or reconstruction of the affected source
on or before September 20, 2007,

(d) An effected source is & new source
if you commenced construction or
reconstruction of the affected source
after September 20, 2007,

{e) If you own or operate an area
gource subject to this subpart, you must
obtein a permit under 40 CFR part 70 or
40 CFR part 71.

§63.11450 What are my compliance
dates?

(a} If you have an existing affected
source, you must comply with the
applicable emission limits specified in
§63.11451 of this subpart no later than
December 28, 2009, As specified in
section 112{i)(8)(B) of the Clean Air Act
and in § 63.6(f)(4){A), you may request
that the Administrator or delegated
authority grant an extension allowing
up to 1 additional year to comply with
ihe applicable emission limits if such
additional period is necessary for the
installation of emission controls.

{(b) I you have a new affected source,
you must comply with this subpart
according to paragraphs (b)(1) and {2} of
this section.

{1) I you start up your affected source
on or before December 26, 2007, you

must comply with the applicable
emission limii specified in §63.11451
no later than December 286, 2007.

(2} If you start up your affected source
after December 26, 2007, you must
comply with the applicable emission
limit specified in § 63.11451 upen
initial startup of your affacted source.

{c) If you own or operate a furnace
that produces glass containing one or
mare glass menufacturing metal HAP as
raw materials at an annual rate of less
than 45 Mg/yz (50 tpy), and you increase
glass production for that furnace to an
annual rate of at least 45 Mg/yr (50 tpy),
you must comply with the applicable
emission livnit specified in §63.11451
within 2 years of the date on which you
increased the glaiss production rate for
the furnace to at least 45 Mg/yr (50 tpy).

" (d) If you own or opara{\gga yﬁilnactepy
that produces glass at an annual rate of
at least 45 Mg/yz (50 tpy) and is not
charged with glass manufecturing metal
HAP, and you begin production of a
glass product that includes one or more
giass manufachiring metal HAP asraw
materials, and you produce at least 45
Mg/yr (50 tpy) of this glass product, you
mugt comply with the applicable
emission ]g.mit Spaciﬁadpin §63.11451
within 2 years of the date on which you
Introduced production of the glass
product that contains gleass
manufacturing metal HAP,

(e) You must meet the notification
requirements in § 63.11456 according to
the schedule in §63.11456 and in 40
CFR part 83, subpart A. Some of the
notifications must be submitted before
you are required to comply with
emission limits specified in this
subpart.

Standards, Compliance, and
Monitoring Requirements

£§63.11451 What are the standards for new
and existing sources?

If you are an owner or operator of an
affected furnace, as defined in
§63.11449(a), you must mest the
applicable emission limit specified in
Table 1 to this Bubpfm_

§63.114562 What are the performance test
requirements for new and existing sources?
(a) If you own or operate an atfeciad
furnace that is subject to an emission

limit specified in Table 1 to this
subpart, you must conduct a
performance test according to
paragraphs (g)(1) through (3) and
paragraph (b) of this section,

{1) For each affected furnace, you
must conduct a performance test within
180 days after your compliance date and
report the results in your Notificetion of
Compliance Status, except as specified
in paragraph (&8){2) of this section.
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(2) You are not required to conduct a
performance test on the affected furnace
if you satisfy the conditions described
in paragraphs (a)(2)(i) through (iti) of
this section.

{i) You conducted a performance test
on the affected furnace within the past
5 years of the compliance date using the
same test methods and procedures
specified in paragraph (b) of this
section.

{ii) The performance test
demenstrated that the affected furnace
met the applicable emission limit
specified in Table 1 to this subpart.

(iii) Either no process changes have
been made since the test, or you can
demonstrate that the results of the
performance test, with or without
adjustments, reliably demonstrate
compliance with the applicable
emission lmit,

(3) I you operate multiple identical
furnaces, as defined in § 63.11459, that
are affacted furnaces, you are required
to test only one of the identical furnaces
if you meet the conditions specified in
paragraphs (a}(3)(i} through (iii) of this
section,

(i} You must conduct the performance
test while the furnace is producing glass
that has the greatest potential to emit
the glass manufacturing metal HAP from
among the glass formulations that are
used in any of the identical furnaces.

(1) You certify in your Notification of
Compliance Status that the identical
furnaces meet the definition of identical
furnaces specified in §63.11458.

(iii} You provide in your Notification
of Compliance Status documentation
that demonstrates why the tested glass
formulation has the greatest potential to
emit the glass manufacturing metal
HAP. :

(b) You must conduct each
performance test according to the
requirements in § 63.7 and paragraphs
(b)(2) through (12) and either paragraph
{(b)(13) or (b){14) of this section.

(1) Install and validate &l monitoring
equipment required by this subpart
before conducting the performance test.

(2) You may not conduct performeance
tests during periods of startup,
shutdown, or malfunction, as specified
in §63.7(e)(1).

(3) Conduct ths test while tha source
is operating at the maximum production
rate.

(4) Conduct at least three separate test
runs with & minimum duration of 1
hour for each test run, as specified in
§63.7(e)(3).

(5) Record the test date.

(6} Identify the emission source
tested.

(7) Colleci and record the emission
test date listed in this section for each
run of the performance test.

(8) Locate all sampling sites at the
outlet of the furnace control device or at
the furnace stack prior to any releases to
the atmosphere.

(9} Select the locations of sampling
ports and the number of traverse poinis
using Method 1 or 1A of 40 CFR part 60,
appendix A—1.

(10) Measure the gas velocity and
volumetric flow rate using Method 2,
2A, 2C, 2F, or 2G of 40 CFR part 60,
appendices A-1 and A-2, during each
test rum.

{11) Conduct gas molscular weight
analysis using Methods 3, 3A, or 3B of
40 CFR part 60, appendix A-2, during
sach test run. You may use ANSI/ASME
PTC 19.10-1981, Flue and Exbaust Gas
Analyses (incorporated by referance—
sea §63.14) as an alternative to EPA
Method 3B,

{12) Measurse gas moisture contant -
using Method 4 of 40 CFR part 60,
appendix A-3, during each fest run,

(13} To mest the particulate matter
(PM) emission limit specified in Table
1 to this subpert, you must conduct the
procedures specified in paragraphs
(b)(13)(i) through (v) of this ssction.

(i} Measure the PM mass emission rate
at the outlet of the control device or at
the stack using Mathod 5 or 17 of 40
CFR part 80, appendices A-3 or A—6, for
each test run, :

(ii} Calculate the PM mass emission
rate in the exhsust stream for each test
Tun.
{iii} Measure and record the glass
production rate (kilograms {tons] per
hour of product) for each test run.

(iv) Calculate the production-based
PM mass emission rate (g/kg (Ib/ton)) for
each test run using Equation 1 of this
section. :

ER .

MP =? (Equatlon 1)

‘Where:

MP = Production-based PM mass emiesion
rate, graxns of PM per kilogram (pounds
of PM per ton) of glass produced.

ER = PM mass emnission rate measured using
Methods B or 17 during each

erformances test run, grams (pounds) per
our, )

P = Avarage glass production rats for the
performance test, kilograms {tons) of
glass produced per hour,

(v} Celculate the 8-hour block everage
production-based PM mass emission
rate as the average of the producton-
based PM mass emisgion rates for each

test run.
(14) To meet the matal HAP emission
limit specified in Table 1 to this

subpart, you must conduct the
procedurss specified in paragraphs
{b)(14)(i} through (v) of this section.

(i) Mpasure the metal HAP mass
emission rate at the outlst of the control
device or at the stack using Method 29
of 40 CFR part 60, appendix A-8, for
each test run.

(i) Calculate the metal HAP mass
emission rate in the exhaust stream for
the glass manufacturing metal HAP that
areadded as raw materials to the glass
manufacturing formulation for each test
mn.

(iti} Measure and record the glass
Ernduction rate (kilograms (tons) per
our of product) for sach test run,

(iv) Celculate the producton-based
metal HAP mass emission rate (g/kg (Ib/
ton)) for each test run wsing Bquation 2
of this section.

ERM .

MPM = > {Equation 2)

Where:

MPM = Production-based metal HAP mass
emission rate, grams of metal AP per
kilo (pounds of metal HAP per ten)
of gﬁﬁsmduced.

ERM = Sum of the metal HAP mass emission
rates for the glass menufacturing mstal
HAP that ere added as raw materials fo
the glass mannfacturing formulation and
are maesured using Method 29 during
sach performence test run, grarms

(pounds) per hour.
P = Average gﬁss production rate for the

performancs test, kilograms (tons} of
glass produced per hour.

(v) Calculate the 3-hour block average
production-besed metal HAP mass
smission rate as the average of the
production-based metal HAP mass
smission rates for each test run.

§63.11463 What are the initlal compliance
demonstration requirements for new and
existing sources?

{a) If you own or operate en affected
source, you must submit a Notificetion
of Compliance Status in accordance

with §§ 63.9(h) and 83,11456(h).
(b) For each existing affected furnace

that is subject to the emission limits
specified in Table 1itd this subpart, you
must demonstrate initial compiiance
according to the requirements in
paragraphs (b)(1) through (4) of this
section.

(1) For each fabric filter that is used
to mest the emission limit specifisd in
Table 1 to this subpart, you must
visually inspect the system dnctwork
and fabric filter unit for leaks, You must
also inspect the inside of each fabric
filter for structural integrity and fabric
filter condition. You must record the
results of the inspection and any
maintenance action as required in 120
§63.11457(a)(B).
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(2} For each slectrostatic precipitator
{ESP) that is used to mest the emission
limit specified in Table 1 to this
subpart, you must verify the proper
functioning of the electronic controls for
corona power and rapper operation, that
the corone wires are energized, and that
adequate air pressure is present on the
rapper manifold, You must also visually
inspect the sysiem ductwork and ESP
housing upit and hopper for lesks and
inspect the interior of the ESP to
deétermine the condition and {ntegrity of
corona wires, collection plates, hopper,
and air diffuser plates. You must record
the results of the inspection and any
maintenance action as required in
§63.11457(a)(6).

{3) You must conduct each inspection
specified in paragraphs (b){1) and (2} of
this section no later than 680 days after
your applicable compliance date
specified in § 68.11450, except as
specified in paragraphs {b)[aﬁi] and (ii)
of this section.

{i) An injtial inspection of the internal
components of a febric filter is not
required if an inspection has been
performed within the past 12 months.

(if) An initial inspection of the
internal components of an ESP is not
required if an ingpection has been
performed within the past 24 months.

(4) You must satisfy the applicable
requirements for perforrmance tests
specified in §63,11452,

(c) For each new affected furnace that
is subject to the emission [imit specified
in Table 1 to this subpart and is
controlled with a fabric filter, you must
install, operats, and meintein a bag leak
detection system according to
paragraphs (c}(1) through (3) of this
section.

(1) Each bag leak detection system
must meet the specifications and
requirements in paragraphs (c){1}{i}
through (viii) of this section.

(i) The bag leak detection system must
be certified by the manufacturer to be
capebie of detecting PM emistions at
concentrations of 1 milligram per dry
standard cubic meter {0.00044 grains
per ectual cubic foot) or less,

(i) The bag leak detection system
sensor must provide output of relative
PM loadings. The owner or operator
shall continuously record the output
from the bag leak detection system using
electronic or other means (e.g., using a
strip chart recorder or a data logger).

(i) The bag leak detection system
must be equipped with an alerm system
that will sound when the system detects
an increase in relative particulate
loading over the alarm sst point
- established according to paragraph
(c)(1){iv) of this section, and the alarm
must be located such that it can he

heard by the appropriate plant
persongel.

(iv) In the initial adjustment of the bag
leak detection system, you must
establish, at a minirnum, the baseline
ouiput by adjusting the sensitivity
(range) and the averaging period of the
device, the alarm set points, and the
alarm delay time.

(v) Following initial adjustment, you
shall net adjust the averaging perioad,
alerm set point, or alavm delay time
without approval from the
Administrator or delegated authority
except as provided in paregraph
(c)(1)(vi) of this section.

{vi) Once per gquarter, you may adjust
the sensitivity of the bag leak detection
systemn to account for seasonal effects,
including temperature and humidity,
according to the procedures identified
in the site-gpecific monitoring plan
required by paragraph (c)(2) of this
section,

(vii) You must instsil the bag leak
dstection sensor downstream of the
fahric filter,

{viii) Where multiple detectors are
required, the system’s instromentation
end alarm may be shared among
detectors.

(2) You must develop and submit to
the Administrator or delegated suthority
for approval a site-specific monitoring
plan for each bag leak detection system.
You must operate and maintain the bag
leak detsction system according to the
site-specific monitoring plan at all
times. Each monitoring plan must
describe the items in paragraphs (c)(2){)
through (vi) of this section.

{i) Installation of the bag leak
detection system;

{ii) Injth end periodic adjustment of
the bag leak detection system, including
how the alarm set-point will be
established;

(1ii) Operetion of the bag leak
detection system, including quality
assurance procedures;

(iv) How the bag leak detection
system will be maintained, including a
routine maintenance schedule and spars
parts Inventory list;

{v] How the bag leak detection system
ouiput will be recorded and stored; and
(vi) Corrective action procedures as

specified in paragraph (c)(3) of this
section. In approving the site-specific
monitoring plan, the Administrator or
delegated authority may allow owners
and operators more than 3 hours to
alleviate a specific condition that causes
an alarm if the owner or operator
identifies in the monitoring plan this
specific condition as one that could lead
io an alerm, adeqguately explains why it
is not feasible to alleviate this condition
within 3 hours of the ime the alarm

ocours, and demonstrates that the
regquested time will ensure alleviation of
this condition as expeditiously as

- practicable.

{3} For each bag leak detsction
system, you must initlate procedures to
determing ths cause of every alarm
within 1 hour of the alarm. Except as
provided in paragraph (c)(2)(vi) of this
section, you must alleviate the cause of
the alarm within 3 hours of the alarm by
taking whatever corrective action(s) are
necessary, Corrective actions may
include, but are not Yimited to the
following:

(i) Inspecting ths fabric filter for air
leaks, torn or broken bags or filter
media, or any other condition that may
cause an increase in PM emissions;

{ii) Sealing off defective bags or filtar
media;

(iii) Replacing defective bags or filter
media or otherwise repairing the coniral
device;

(iv) Sealing off a defective fabric filter
compartment;

{v) Cleening the bag leak dstection
system probe or otherwise repairing the
bag leak detection system; or

vi) Shutting down the process
producing the PM emissions.

(d) For each new affected furnece that
is subject to the emission limit specified
in Table 1 to this subpart and is
controlled with an ESP, you must
install, operate, and maintain according
{o the manufacturer’s specifications, one
or mors continuoug parameter
monitoring systems (CPMS]) for
measuring and recording the secondary
voltage and secondary slectrical current
to each field of the ESP according to
paragraphs (d)(1) through (18) of this
section.

(1} The CPMS must have an accuracy
of 1 percent of the secondary voltage
and secondary electrical current, or
better.

(2} Your CPMS must be capable of
measuring the secondary voltage and
secondary electrical current over a range
that extends from a value that is at least
20 percent less than the lowest value
that you expect your GCPMS to measure,
to a velue that is &t least 20 percent
greater than the highest value that you

ect your CPMS 1o measure,

3) The signal conditioner, wiring,
power supply, and data acquisition and
recording system of your CPMS must bae
compatible with the output signal of the
sensors used in your CPMS.

{4) The data acquisition and recording
system of your CPMS must be able to
record values over the entire rangs
specified in paragraph (d){2) of this
section.

(5) The data recording system 21
associated with your CPMS must hav;
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a resolution of one-half of the reguired
overall accuracy of your CPMS, as
specified in paragraph (d)(1) of this
section, or betier.

(8] Your CPMS must be equipped
with an alarm system that will sound
when the system detects a decraase in
secondary voltage or secondary
elecirical cutrent below the alarm set
point estahlished according to
paragraph (d}{7) of this section, and the
alarm must be located such that it can
be heard by the appropriate plant
personnel.

(7) In the initial adjustment of the
CPMS, you must establish, ata
mintmum, the baseline output by
adjusting the sensitivity (renge} and the
averaging period of the device, the
alarm set points, ahd the alarm delay
tHme,

(8) You must install each sensor of the
CPMS in a location that provides
representative meagurement of the
appropriate parameter over all operating
conditions, taking into account the
mannfacturer's guidelines.

(9] You must perform an initial
calibration of your CPMS based on the
procedures specified in the
manufacturer’s owner's manual.

{10) Your CPMS must be designed to
cormplate a minimum of ons cycle of
operation for each successive 15-mimite
period, To have a valid hour of data,
you must have at least three of fonr
equally-spaced data valuss (or at least
75 percent of the total number of values
if you collect mare than four data values
per hour) for that hour (not including
startup, shutdown, malfunction, or out
of control perinds).

(11) You must record velid data from
at 1east 90 percent of the hours during
which the affected source or process
operates.

(12) You must record the results of
each inspection, calibration, initial
validation, and accuracy audit.

{13] At all imes, you must maintain
your CPMS including, but nof limited
to, maintaining necessary parts for
routiue repeirs of the CPMS.

{e) For each new affectad furnace that
is subject to the emission lirnit specified
in Table 1 to this subpart and is
controlled by a device other thean a
fabric filter or an ESP, you must prepere
and submit a monitoring plan to EPA or
the delegated authority for approval.
Eech plan must contain the information
in paregraphs (e)(1) through (5) of this
section,

(1) A description of the device;

(2) Test results collected in
- accordance with § 63.11452 verifying
the performance of the device for
reducing PM or metal HAP to the levels
required by this subpart;

(3) Operation and maintenance plan
for the contro] device {including e
preventative maintenance schedule
consistent with the manufactursr's
instructons for rontine and lonpg-term
maintenance) and continuous
monitoring system;

(4) A lst of operating perameters that
will be monitored to maintain
continuous compliance with the
applicable emission limits; and

5) Operating perameter limits based
on monitoring data collected during the
performance test.

§63.11454 What are the monitoring
requirements for new and existing sources?

{a) For each monitoring system
required by this subpart, you must
install, calibrate, operate, and maintain
the monitoring system according to the
manufacturer's specifications and the
requirements specified in paragraphs
fa){1) through {7) of this secticn.

(1) You mmust install each sensor of
your monitoring system in a location
that provides representative
measurement of the appropiiate
parameter over all operating conditions,
taking into account the manufacturer’s
guidelines.

{2) You must perform an initial
calibration of your monitoring system
based on the manufacturer’s
recommendatons.

(3) You must use a monitoring system
that i{s designed to complete a8 minimum
of one cycle of operation for eech
successive 15-minute period.

{4) For each existing affected furnacs,
you must record the value of the
monitored paramater at least every 8
hours. The value can be recorded
electronically or manually.

(5) You must record the results of
sach inspection, calibration, monitoring
system maintenance, and corrective
action taken to return the monitoring
system to normal operation.

(8) At ell imes, you must maintain
your monitoring system including, but
not limited to, maintaining necessary
parts for routine repairs of the system.

(7) You must perform the required
monitoring whenever the affectad
furnpee meets the conditions specified
in paragraph (a)(7){i) or {ii) of this
section.

{i) The furnace is being charged with
one or more of the glass manufacturing
metal HAP as raw materials.

{1i) The furnace is in fransition
bstween producing glass that contains
one or mare of the glass metal HAP as
raw materials and glass that does not
contain any of the glass manufacturing
metal HAP as raw materials, The
transition period begins when the
furnace is charged with raw materials

that do not contain eny of the glass
manufacturing metal HAP as raw

- materials and ends when the furnace
“begine producing a seleshle glass

product that does not contain any of the
glass manufacturing metal HAP as raw
materials.

(b) For each existing furnace that is
subject to the emission lmit specified in
Table 1 to this subpart and is controlled
with an ESP, you must meet the
requirements specified in paragraphs
(b)(1) or (2} of this section.

(1) You must monitor the secondary
voltage and secondary elecirical current
to each field of the ESP according to the
requirements of paragraph (a) of this
section, or :

(2) You must submit a request for
alternative monitoring, as described in

aragraph (g} of this section.
P (c}g;‘?:g Bﬂtg}h existing furnace that is
subject to the emission limit specified in
Tabie 1 to this subpart and iz controlled
with a fabric filter, you must meet the
requirements specified in paragraphs
(c){1) or {2) of this section.

(1) You must monritor the inlet
temperature to the fabric filter according
to the requirements of paragraph (a) of
this section, or

{2} You must submit & request for
altamaﬁ*;le rcioni:&riug, as described in

ATagTa of this section,
P (c?)g;" cg: eggch new furnace that is
subject to the emission limit specified in
Table 1 to this subpert end is controlled
with an ESP, you must monitor the
voltage and electrical current to each
field of the ESP on a continuous basis
using one or more CPMS aceording to
the requirements for CPMS specifiad in
§63.11453(d). .

(e) For sach new furnace thet is
subject to the emission limit specified in
Table 1 to this subpart and is controlled
with a fabric filter, you must install and
operate a beg leak detection system
according to the requirements spacified
in §63.11453(c).

{f} For sach new or existing furnace
that is subject to the emission lirmnit
specified in Table 1 to:this subpart and
is equipped with & control device other
than an ESP or fabric filter, you must
meet the requirements in § 63.8{f) and
submit a request for epproval of
alternative manitoring methods to the .
Administrator no later than the _
submittal date for the Notification of
Compliance Status, 8z specified in
§63.11466(b), The request must contain
the information specified in paragraphs
(£)(1) through {5) of this section.

{1) Description of the alternative add-
on air pellution control device (APCD).

(2} e of monitering device or
method that will be used, including th@a
sensor type, location, inspection
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procedures, guality assurance and
quality contrel (QA/QC) measures, and
data recording device.

(3) Operating parameters that will be
monitored.

(4) Frequency that the operating
parameter values will be measured and
recarded. :

(5) Procedures for inspecting the
- condition and operation of the contral
device and monitoring system.

. (g} If you wish {0 use a monitoring
method other than those specified in
paragraph (b)(1) or (c){1) of this section,
you must mest the requirements in
& 63.8(f) and submit a request for
approval of alternative ronitoring
methods to the Administrator no later
than the subrnittal date for the
Notification of Compliance Status, as
specified in § 63.11458(h). The request
must contain the information specified
in paragraphs (g)(1) through (B) of this
section.

(1) Type of monitoring device or
method that will be used, including the
sensor type, location, inspection
procedures, QA/QC measures, and data
recording device,

{2) Operating parameters that will be
maonitored.

(3) Frequency that the operating
paramater values will be measured and
recorded,

{4) Procedures for inspecting the
copdition and opseration of the
monitoring system.

{5) Explanation for how the
alternative monitoring method will
provide assurance that the emission
control device is operating properly.

§63.114565 Whel sre the continucus
compliance requirements for new end
existing sources?

(a} You must be in compliance with
the applicable emission limits in this
subpart at all times, except during
periods of startup, shutdown, end
malfunction.

(b) You must always operate and
maintain your affected source, including
air pollution control and monitoring
equipment, according to the provisions
in § 63.6(e)(1)({).

{c) For each affected furnace that is
subject to the emission limit specified in
Table 1 to thie subpart, you must
monitor the performance of the furnace
emission control device under the
conditions specified in § 63.11454(a){7)
and according to the requirements in
§§63.6(e}(1) and 63.8(c} and paragraphs
{c){1) through (6) of this section.

{1) For each existing affected furnace
that is controlled with an ESP, you must
monitor the paremeters specified in
§63.11454(b) in accordence with the
requirernents of §63.11454(a) or as

specified in your approved alternative
monitoring plan.

(2) For each new affected furnace that
is controlled with an ESP, you must
comply with the monitoring
requirements specified in § 63.11454(d}
in accordance with the requirements of
§63.11454(a) or as spacified in your
approved alternative moniioring plan.

(3) For each existing affected furnace
that is conirolled with a fabric filter, you
must monitor the parameter specified in
§63.11454(c) in accordance with the
requirements of § 63.11454(s) or as
specified in your approved alternative
monitoring plan.

(4} For each new affected furnace that
is controlied with a fabric filter, you
must comply with the monitoring
reguirements specified in'§ 63.11454(e)
in accordance with the requirements of
§ 63.11464(gn} or as specified in your
approved alternative monitoring plan.

{5) For each affacted furnace Smt is
controlled with a device other than a
fabric filter or ESP, you must comply
with the requirements of your approved
alternstive monitoring plan, as reguired
in §63.11454(g).

{6} For each monitoring system that is
required under this subpart, you must
keep the records specified in §63.11457.

{JBJ Following the initial inspections,
you must perform perfodic inspections
and maintenance of each affected
furnace control device according to the
reguirements in pavagraphs (d}{1)
through (4) of this secton.

(1) For each fabric filter, you must
conduct inspections at least every 12

" months according to paragraphs {d)(1){i)

through (iii) of this sesction.

(i) You must inspect the ductwork
and fahric filter uuit for leakage,

(ii) You must ingpect the interior of
the febrie filter for structural integrity
and to determine the condition of the
fabric filter,

(iii) X an initial ingpection is not
required, as specified in
§ 63.11453(b)(3) (1), the first inspection
must not be more than 12 months from
the last inspection.

{2) For each ESP, you must conduct
inspections sccording to the
requirements in paragraphs (d)(2)(i)
through (iii) of this gection.

(i) You must conduct visual
inspections of the system ductwork,
housing unit, and hepper for leaks at
least svary 12 months,

(i) You must conduct inspections of
the interior of the ESP to determine the
condition and integrity of corone wires,
collection plates, plate rappers, hopper,
and air diffuser plates every 24 months.

(iii) If an initial inspaction is not
required, as specified in
§63,11453(b){3)(ii), the first inspection

must not be maore than 24 months from
the last inspection.
{3} You must record the results of

-each pericdic inspection specified in

this section in a logbook (written or
electronic format), as specified in
§63.11457(c).

(4) If the results of a required
inspection indicate & problem with the
operation of the emisgion control
system, you must take immediate
corrective action to return the control
device to normal operation according fo
the squipment mannfacturer’s
specificetions or instructions.

(e) For each affected furnace that is
subject to the emission limit specified in
Tahble 4 to this subpart and can meet the
applicable emission limit without the
use of a control device, you must
demonstrate continuous compliance by
satisfying the applicable recordkeeping
requirements specified in §63.11457.

Notifications and Records

§63.11456 What are the notification
requirements?

{a) If you own or operate an affacted
furnace, as defined in §683.11449(a), you
must submit an Initial Notilication in
accordance with & 63.9(b) and
paragraphs (g)(1) and (2) of this section
by the dates specified.

(1) As specified in § 63,.9{b)(2), if you
start up your affected source before
December 26, 2007, you must submit an
Initiel Notification not later than April
24, 2008 or within 120 days after your
affected source becomes subject to the
standard.

(2) The Initial Notification must
include the information specified in
§ 683.8(b)(2)(i) through (iv).

(b) You must submit a Notificationn of
Compliance Status in accordance with
§ 63.9(h) and the requirements in
paragraphs (b)(1) and (2) of this section,

(1) I you own or operate an affected
furnace and are required to conduct a
performaence test, ypu'must submit &
Notification of Conipliance Status,
including the performance test results,
before the close of business on the 60th
day following the completion of the
performance test, according to §60.8 or
§63.10(d)(2). :

(2) If you uwz or operate an affected
furnace and satisfy the conditions
specified in §63.11452(a)(2) and are not
required to conduct a performance test,
you must submit a Notification of
Compliance Status, including the results
of the previous performance test, before
the closs of business on the compliance
date specified in §63.11450, 123
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§63,11457 What are the recordkeeping
requirements?

(a) You must keep the records
specified in pavagraphs (a)(1) through
{8) of this section.

{1} A copy of any Initial Notification
and Notification of Compliance Status
that you submitted and all
docurnentation supporting those
notifications, according to the
raquirements in § 63.20(b)(2){xiv).

[2) The records specified in
§63.10(b)(2) and (c)(1) through (13).

{3) The records required to show
continuous compliance with sach
emission Mmit that applies to you, as
specified in § 63.11455.

{4) For each affected source, records
of production rate an a process
throughput basis (efther feed rate to the
process unit or discharge rate fram tha
process unit). The production datas must
include the amount (weight or weight
percent) of each ingredient in the batch
formulation, including all glass
manufacturing metal HAP compounds,

(5) Records of maintenance actvities
and inspections performed on control
devicss &g specified in §§63.11453(b)
and 63.11455(d), according to
paragraphe (a)(5)(i) through (v) of this
saction,

(i) The date, place, and time of
inspections of control device ductwork,
interior, and operation.

(if) Person conductng the inspection,

(iii) Techrique or method used to
conduct the inspection.

(iv) Control device operating
conditions during the time of the
inspection.

{v) Results of the inspection and
description of any corrective action
taken.

(6) Records of all required monitoring
data and supporting information
including all calibration end
maintenance records.

(7) For each bag leak detection
systemn, the records specified in
paragraphs (a)(7)(1) through (#i) of this
section. -

(i) Records of the bag leak detection
system output;

(ii) Records of bag leak detection
system adjustments, including the date
and time of the adjustment, the initial
bag leak detection system settings, and
the final bag leak deiection system
settings; end

{iii} The date and Hme of all bag leak
detection system alarims, the time that
procedures to determine the cause of the
alarm were initiated, the cause of the
alarm, rn explanation of the actions
taken, the date and time the cause of the
elarm was alleviated, and whether the
alarm was alleviated within 3 hours of
tha alarm. '

{8) Records of any approved
alternative monitoring method(s) or test
procedure(s).

{h) Your records must be in a form
suitable and readily available for
expeditious review, acoording to
§63.10(b}(1). :

() You must record the results of
each inspection and maintenance action
in a loghook {written or elecironic
format). You must keep the loghook
onsite and make the loghook available to
the permitting authority upon request.

(£ As specified in §63.10(b)(1), you
must kesp each record for a minimum
of 5 years following the dats of each
occurrence, measurement, maintenance,
corractive action, report, or record.

You must keep each record onsite for
at least 2 years after the déte of each
occurrence, measurement, maintenance,
corrective action, report, or record,
according to § 63.10(b){1). You may
keep the records offsite for the
remaining three years.

Other Reguirements and Information

§63.11458 What General Provisions apply
to this subpari?

You must satisfy the requirements of
the General Provigions {n 40 CFR part
63, subpart A, as specified in Table 2 to
this subpart.

§63.11459 What definitions apply to this
subpart?

Terms used in this subpart are
defined in the Clean Air Act, in §63.2,
and in this section as follows:

Alr pollution control device (APCD)
means any equipment that reduces the
quantity of a pollutant that is emitted to
the air.

Continuous furnoce means a glass
manufacturing furnace that operates
continuously except during periods of
maintenance, malfunction, control
device installation, reconstruction, or
rebuilding,

Cullet means recycled glass that is
mixed with raw materials and charged
to a glass melting furnace to produce
glass, Cullet is not considered to be a
raw material for the purposes of this
subpart,

Electrostatic precipitator (ESP} means
el APCD that removes PM from an
exhaust gas siream by applying an
electrical charge to particles in the ges
siream and collecting the charged
particles on plates catrying the opposite
electrical charge.

Fabrie filter meens an APCD used to
caplure PM by filtering & gas stream
through fitter media.

Furnece stack means a conduit or
conveyance through which emisgsions
from t?:,la furnace melter are released to
the atmosphers.

Glass manufacturing metal HAP
means an oxide or other compound of
any of the following metals included in

-the list of urban HAP for the Integrated

Urban Air Toxics Strategy and for which
Glass Meanufacturing was listed as an
areg source category: arsenic, cadmium,
chromium, lead, manganese, and nickel.

Gloss melting furndgce means a unit
comprising a refractory-lined vessel in
which raw materiels are charged and
melted at high temperaturs to produca
molten glass.

Identical furnaces means two or more
furnaces that are identical in design,
inchiding manufacturer, dimensions,
production capacity, charging method,
operating tempereature, fuel type, burner
configuration, and exhaust system
configuration and design.

Particulate matter fP%‘}] means, for
purposes of this subpart, emissions of
PM that serve ag a measure of filterable
particulate emissions, as measured by
Methods 5 or 17 {40 CFR part 60,
appendices A~3 and A-6), and asa
surrogate for glass manufacturing metal
HAY compounds contained in the PM
including, but not limited to, arsenic,
cedmium, chromium, lead, manganese,
and nickel. '

Plant site means all contguous or
adjoining property that is under
common conirol, including properties
that are separated only by a road or
other public right-of-way. Common
control includes properties that are
owned, leased, or opserated by the same
entity, parent entity, subsidiary, or any
combination thereof,

Raw material means minerals, such as
silica sand, limestone, and dolomite;
inorganic chemical compounds, such as
soda ash (sodium carbonate), salt cake
{sodium sulfste), and potash (potaesium
carbonate); metal oxides and other
metal-based compounds, such as lead
oxide, chromium oxide, and sodium
antimonate; metal ores, such as
chromite and pyrolusite; and other
substances that are intentiongily added
to a glass manufacturing batch and
melted in a glass melting furnace to
produce glass, Metals that are naturally-
occwring trace constituents ar
contaminants of other substances are
not considered to be raw materials.
Culiet and material that is recoversd -
from a furnace control device for
recycling into the glass formulation are
not considered to be raw materials for
the purposes of this subpart.

Research and development process
undt means 8 process unit whose
purpose is to conduct research and
development for new processes and
products and is not engaged in the
manufacture of products for commerbiddd
sals, except in a de minimis manner.
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§63.114680 Who impiements and enforces
this subpari?

{a) This subpart can be implemented
and enforced by the U.8, EPA, ora
delegated authority such as your State,
local, or tribal agency. If the U.S. EPA
Administrator has delegated authority to
your State, local, or tribal agency, then
that agency has the autherity to
implement and enforce this subpart.
You should contact your U.S. EPA
Regional Offics to find out if this
subpart is delegated to your State, local,
or tribal agency.

(b) In delegating implementation and
snforcement authority of this subpart to

a State, local, or tribal agency under 40
CFR part 63, subpart E, the authoritias
contained in paragraphs (b)(1) through
{4) of this section are retained by the
Administrator of the U.S. EPA and are
not iransferred to the Stats, local, or
tribal agency.

(1) Approval of aItematLves to the
applicability requirements in
§§63.11448 and 63.11448, the
compliance date requitements in
§63.11450, and the emission limits
specified in §83.11451,

(2) Approval of a major change to test
methods under §63.7(e){2)(ii} and (I)-
and as defined in §63.90.

(é) Approval of major alternatives to
monitoring vnder § 83.8(f) and as
defined in § 63.90.

(4) Approval of major alternatives to

recordkeeping under § 63.10(f) and &s
defined in § 63.90.

§63.11461 [Reserved]
Tables to Subpari SS5S55 of Part 63

Asrequired in §63,11451, you must
comply with each emission lmit that
applies to you according to the
following table:

TABLE 1 TO SUBPART S5S8SS oF PART B3—EMISSION LIMITS

For each. . .

—

. You must meet one of the following emission fimits. . .

1. New or existing glase melling fumace that produceé gfass at an an-

nuai rate of at tesst 45 Mgfyr (50 tpy) AND

pounds of arsenfc, cadmium, chromium, manganese, lead, or nickel

as raw materiais.

is charged with com-

a. The 8-hour block average production-based PM mass emission rate
must not exceed 0.1 gram per kilogram (ga’kg) {0.2 pound per ton (b/
ton)) of glass produced; OR

b. The 3-hour block average production-besed metal HAP mass emis-
slon rate must not exceed 0.01 g/kg (0.02 Ibfion) of glass produced.

As stated in §63.11458, you must
comply with the requirements of the
NESHAP General Provisions (40 CFR

part 83, subpart A), as shown in the
following table:

TABLE 2 TO SUBPART SSS8S8S OF PART 63—APPLICABILITY OF (GENERAL PROVISIONS TO SUBPART SS5888

Citaflon

Subject

.........

2331(3). (0), (0)(1) (e}2), (e)E), (a)

.......

Definitions.

....................................................................

......

-----------------------------------------------------

Applicability,

Units and Abbreviations.
Prohibited Activities..
Caonstruction/Reconstruction.

.................

....................

§6(?) a(a)(1) (@)@}, ), (©(I-He)4), CHTHE, ©)TH, ©B), (0, ()1), e)d).

§63.9(a), BN 1)I-BHRIN), B)S), (6, (), (U0 covmormsresersernsrr s ssseressanesnr s
§63.10(a), (b)(1), (b)(2) {}—{b)(2}xi) . ‘
§63.10(b)(2)(dv), (e), ()

.........................

...................................................

Compliance with Standerds and Malntenence Requirements.
Performance Testing Requirements.
Monitoring Requirements.

Notification Requirements,
Recordkeeping and Reporting Requirements.
Documentation for Initlal Notification and Notification of Com-

§63.12 ..
§63.13 ...
§63.14 ..

. | Addresses.

§63.156
§63.16 ..

pliance Status.
State Authority and Delegations.

.. | Incomorations by Reference.
Avallability of Information.
Perormance Track Provisions.

K 5.Part 63 is amended by adding
subpart TTTTTT to read as follows:

Subpart TTTTT I—National Emission
Standards for Hazardous Alr Pollutants for
Secondary Nonferrous Metals Processing
Area Sources

Applicability and Compliance Dates

Sec,

63.11462 Am 1 subject to this subpart?

63.11483 What parts of my plant does this
subpari cover?

63.11464 What are my compliance dates?

Stendards, Compliance, and Monitoring

Reguirements

63.11465 What are the standards for new
and existing sources?

63.11466 What are the performance test
requiremnents for new and existing
sources?

£3.11487 What are the initial complience
demonstration requirements for new and
existing sources?

53.11468 What are the monitoring
requirements for new and existing
sovrces?

63,11469 What are the notification
raquirements?

8311470 What are the recordkeeping
requirements?

Other Requirements and Informatien

63.11471 What General Provisions apply to
this subpart?

68.11472 What definitions apply to this
subpart?

69.11473 Who implements and enforces
this subpert?

£3.11474 [Reserved]

Tables to Subpart TTTTET of Part 83

Table 1 to Subpart TTTTTT of Part
83—Applicability of General Provisickp5
to Subpart TTTTTT
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